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Space Scape 



A new painting by Mark Rickerson offers opportunity 
for JS&A customers in this exclusive print offering. 



The painting above is by one of America's 
fastest rising American artists, Mark Ricker- 
son. Rickerson's works represent some of the 
most popular space paintings ever created 
and they have been displayed at some of 
America's leading galleries and purchased by 
many space-age companies. 

About one year ago, JS&A's president was 
traveling through Honolulu on a trip back from 
the Far East when he stopped by an art gallery 
to examine some paintings. 

PRESIDENTS IDEA 

While in the gallery he saw one of Ricker- 
son's works. Since JS&A markets space-age 
products, our president thought it would be a 
great idea to feature one of Rickerson's paint- 
ings on the next cover of JS&A's space-age 
catalog. 

So he bought the painting and traveled to 
the Hawaiian Island of Maui, where he met 
with Rickerson in his studio to discuss repro- 
duction rights. Rickerson refused. His paint- 
ings were growing in value and he did not want 
to commercialize his efforts at that stage of his 
career. 

PROGRAM UNACCEPTABLE 

Several months later however, our presi- 
dent received a call from Rickerson, The artist 
wanted to knew if JS&A would be interested in 
offering limited edition prints exclusively to its 
customers, many of whom would appreciate 
the subject matter because of their interest in 
space-age electronics. 

This time we refused, Rickerson wanted 
JS&A to offer 300 signed and numbered 
proofs for $200 each, A typical JS&A re- 
sponse, however, would far exceed the avail- 
able prints and we would have to return too 
many orders. In addition, Rickerson had been 
getting $350 for his prints and we didn't under- 
stand why he would lower his price. 

RICKERSON'S PLAN 

But Rickerson had a plan. Those who would 
respond to our offer would have their name 



placed in a computer and at the end of our 
promotion, the computer would randomly 
select 300 people eligible to purchase the 
prints. All respondents however, would make 
up his personal mailing list. 

In the future, whenever a new Rickerson 
print would be announced for $350 or more, 
those on his personal list would be eligible to 
purchase that print during the next three years 
at only $200 regardless of Rickerson's status, 
fame or the value of his paintings. 

Rickerson looked to this promotion as a way 
of establishing himself and his art firmly as a 
major factor on the American art scene and at 
the same time establish a strong following. 
JS&A in turn has not only agreed to assist 
Rickerson in that goal, but will be actively 
promoting his art and his products during the 
next three years. This offer to participate in his 
print program will end on February 28, 1981 
and only those who respond will be allowed to 
participate during the next three years. 



Name 



City 



26 SEPARATE PLATES 

Rickerson's painting shown above is called 
'Space Scape,' and is one of a series of four 
that will be offered in this program. Space 
Scape is a spectacular view of outer space 
and expresses mankind's relationship to 
space in a dazzling display of colors, planets 
and shapes. 

The serigraph prints are as spectacular as | Address 
the original. Limited to only 300 hand-signed 
and numbered proofs, there are 26 separate 
overlaid colors from 26 separate silk screens 
to reproduce every exact detail on 100% 
museum-quality PH-balanced paper. And 
they are large- a 30" x 40" image size deliv- 
ered in a well-constructed and protected 
carton. 

PAINTING OFFERED 

Later the original painting will be offered to 
the general public for $10,000, or for $5,000 to 
anyone on Rickerson's list on a first-come first- 
served basis. 

There is no obligation to enter and no 



money is required. Simply fill in the information 
requested on the coupon and mail it to: One 
JS&A Plaza, Northbrook, Illinois 60062. 

Each participant will be sent an acknow- 
ledgment letter with a number. The program 
will officially close on February 28, 1981 and 
those selected to receive the print will be noti- 
fied directly by a public accounting firm by 
March 15, 1981 . There is a strict limit of one 
entry per person and our computer will auto- 
matically reject duplicate applications, if for 
any reason you are dissatisfied with your 
purchase, you may return your print anytime 
during the next three years for a full refund. 

Participate and join with us in a great oppor- 
tunity to own a print from one of America's 
fastest rising American artists and become 
part of a select group. Send in your free 
reservation today. 
r ____________-________ 

FREE PARTICIPATION COUPON 

Please accept this coupon as my eligibility 
I for participation in the random selection draw- 
I ing for the print shown above. I understand 
I that I am under absolutely no obligation and 
I that I will be eligible in future programs 
I whether I obtain the print or not. 



State 



Zip 




One JS&A Plaza 

Northbrook. 111. 60062 (312) 564-7000 
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Here's great 

electronics 
enthusiasts on 
small budgets. 

Now you can 
take home 
a Fluke DMM 

for $125." 



Whether you're just starting out 
in fleet runics or moving up Inmi ;m 
analog VOM to a digital multimeter, 
yrju'll be smart to make sure that 
you're getting your money's worth. 

In your search for a txisic- 
ixrformance DMM, be sure Id 
consider the new I) 800 from Fluke. 
I'rieed at only ^125." this dependable 
six-function handheld DMM is 
available now at select electronics 
Supply stores throughout the U.S. 

'Hie U KIHI offers 0.5** basic dc 
accuracy (live times toler than 
analog voltmeters), a razor-sharp :', l i- 
dtgit LCI) readout. unsurpassed 
overload protection, and true, 
one-hand nitration. 



This hard-working basic 
measurement multimeter is designed 
from the inside out for long life and 
reliability. All I) X()0 specifications 
are traceable to the National Bureau 
of Standards. 

As part of Fluke's new Series D 
line of low-cost digital multimeters. 
the I) 800 carries a limited one-year 
Ijarts and labor warranty and comes 
complete with the battery, and 
safety -designed test leads. 

Ask your supplier about the 
1)^X1. then compare it fealure-for- 
feauire with any other low-cost 
DMM. You'll find that for only $125? 
there's never been more multimeter 
than the new I) JSIK) from Fluke, 



From the world 
leader in DM Ms. 
Now weVe designed 
one for you. 




■ Suggested U.S. list price 
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If your dealer doesn't carry Series D 
Multimeters vet. call this number. We'll Ik 
happv to tell'vou who does. 1-800-426-9182 



FLUKE 




Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



FEBRUARY 1981 VOL. 52 No. 2 



SPECIAL 47 PROJECT TESLA 

FEATURES Duplicating Tesla's high-voitage experiments in 

hopes of finding an answer to nuclear fusion. 
Robert Golka 

55 ELECTRONICS IN YOUR NEXT CAR 

A look at some of the nifty new gadgets that are 
coming out of Detroit and into your next car. 
Martin Bradley Weinstein 



BUILD THIS 



51 PAY-TV DECODER 

Part 2 — Construction details for an adaptor that 
connects to the video-detector output outside your 
TV to descramble over-t he-air pay-TV signals, 
D. Landfser 

59 UNICORN-1 ROBOT 

Part 7 — Construction details for an interface board 
that will permit motor control via remote control or 
an on-board computer. James A. Gupton, Jr. 

SB DMM ACCESSORY FOR ULTRA-LOW OHMS 

Add-on accessory for your DMM extends resistance 
measurements down to .0001 ohms. J.T. Cataldo 

74 PROM PROGRAMMER 

Program your own PROM's on your workbench 
with this inexpensive device. T. E* LeVere 



VIDEO 



50 NEW DIMENSION IN TV SOUND 

Stereo TV sound may not be here yet, but new 
circuitry from RCA offers the next best thing. 
Karl Savon 

71 ANSWERS TO 10 HOME-VIDEO QUESTIONS 

Here are the answers to the 10 most often asked 
questions about videotape recorders. Lsn Feldman 

94 SERVICE CLINIC 

If there's a capacitor that keeps burning up in your 
TV set, here may be the reason why. Jack Oarr 

94 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 



AUDIO 



64 NOISE-REDUCTION TECHNIQUES 

Part 2 — A look at today's devices that are available 
for reducing the noise in your hi-fi system. 
Joseph M. Gorin 



ON THE COVER 

The spectacular display of light- 
ning is being produced by the largest 
Tesla coil in the United States. Erected 
inside an airplane hanger at Wen- 
dover Air Force base, it is a duplicate 
of Tesla's original coil, and is being 
used in a search for an answer to 
nuclear fusion. 



TECHNOLOGY 4 looking ahead 

Tomorro's news today. David Lachenbruch 

44 SATELLITE TV NEWS 

The latest happenings in an exciting new industry. 
Gary H. Artan 

80 HOBBY CORNER 

Circuits solutions lor an all-electronic judge for the 
Pine wood Derby. Earl "Doc" Savage, K4SDS 

88 NEW IDEAS 

A prize-winning application from a reader. 



RADIO 


86 


COMMUNICATIONS CORNER 

Things are really different outside the big cities. 

Herb Friedman 
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ANNUAL INDEX 
JANUARY— DECEMBER 

1980 

To present the maximum num- 
ber of articles to our readers, we 
have not published the Annual 
Index as part of this issue. A 4- 
page brochure containing this 
index is available for those who 
need one. To get your free copy, 
send a stamped self-addressed 
envelope (legal size) to: 

Radio-Electronics 

Annual Index 

45 East 17th Street 

New York, NY 10003 

Any requests postmarked on 
or before April 30 are free. After 
that date there is a 25c fee. Ques- 
tions and comments about any- 
thing other than the Index that 
are included with your request 
cannot be handled. Send them 
separately to our Editorial Offices. 



Radlo-Eiactronles, (ISSN 0033-7M2) Published monthly 
by Gernsback Publications, inc., 200 Park Avenue 
South. New York. NY 10003 Controlled Circulation 
Postage Paid at Concord, NH, One-year subscription 
rate' U.S.A. and U.S. possessions. $13.00. Canada. 
S16.00. Other countries. $18.00 Single copies $1.25, 
© 1960 by Gernsback Publications, Inc. All rights 
reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio-Electronics 
Subscription Service. Box 2520. Boulder. CO 60322, 

A stamped self-addressed envelope must accompany 
all submitted manuscripts and/or artwork or photo- 
graphs it their return is desired should they be rejected. 
We disclaim any responsibility for the loss or damage of 
manuscripts and/or artwork or photographs white in 
our possession or otherwise. 
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As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. __k 
Because of possible variances In the quality and condition of materials and workmanship used by readers. Radio- Electronics disclaims any responsibility tor the safe and proper co 
functioning of reader-built prefects based upon or from plans or information published In this magazine. 2 






TELETEXT STARTS 



KCET CHANNEL 28 
SUNDAY NOVEMBER IS 

T X UP M etXIM lp*2l 
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VIDEODISC 
SCORECARD 



UHF SOLUTIONS 



ONE COMPANY'S 
PROJECTS 



While an EIA ail-industry committee continues to explore the advantages and disadvantages of 
the various proposed teletext systems, CBS is going ahead with a public program and audience 
test of the French-developed Antlope system on its Los Angeles station, KNXT, with actual 
transmissions scheduled to start in April. CBS president Thomas Wyman forecast in an inter- 
view that if the test were successful, the network's five owned stations would be broadcasting it 
within two years, and its independent affiliates would come along "one at a time" starting in the 
same period. 

Decoder-equipped sets will be located in public areas at first, to be followed by actual in-home 
tests. Participating in the test will be Los Angeles public-television station KCET, which will 
develop educational uses for the system, while the Caption Center of public-TV station WGBH, 
Boston, will prepare captions for some CBS network programs for the benefit of the hearing- 
impaired. Telediffusion of France is lending the broadcast equipment, with 1 00 U.S. TV receiv- 
ers to be used initially for the test. 

With RCA poised to begin retail sales of its CED grooved-capacitance videodisc system, most of 
the industry is now choosing up sides among three systems. Here's how things stood at press- 
time; Capacitance Electronic Disc (CED) system — players to be marketed by RCA, Zenith, 
Sears. Sanyo, Hitachi, J.C. Penney, Toshiba, Radio Shack, and probably Montgomery Ward; 
discs to be made by RCA and CBS. LaserVision (LV) grooveless reflective optical system (on 
the market since December 1978) — players by Magnavox, Pioneer, Advent, Gold Star (Korea), 
with Sylvania and Philco probable if their planned sale to North American Philips is consum- 
mated; discs by Disco Vision Associates, Philips (England), Pioneer (Japan), 3M, with produc- 
tion for the industrial-institutional market by Sony. Video High Density (VHD) grooveless 
capacitance system (due on the market late this year)— players by General Electric, Quasar, 
Panasonic, JVC; discs by VHD Disc Manufacturing Co., owned jointly by GE, Matsushita, JVC 
and Thorn EMI. 

The FCC seems to be moving away from the view that improvements in receiver design and 
tuning comparability hold the key to better UHF reception. The Commission's UHF Task 
Force, reporting results of its two-year, $1.5-million study, cited improvement in antennas as 
being the best path to UHF-VHF equality. Particularly, it stressed the need for consumer 
education to the value of outdoor antennas, noting that the change from an indoor to an outdoor 
antenna can "easily achieve an improvement more than five times as effective" as doubling of 
station transmitter power. The Task Force recommended an industry-government effort to 
produce antenna-effectiveness ratings as a guide for consumers. It also recommended that TV 
receivers no longer be required to tune to channels 70-83, since no new UHF stations are being 
granted in this range. 

What happened to consumer-electronics R&D? It moved to Japan some time ago. Although 
American companies are stepping up their pace of home-electronics development, generally each 
with one or two high-priority projects, the Japanese effort on new products is almost breathtak- 
ing. As an example, Hitachi gave Japanese consumers a peek at the near-term future with a huge 
exhibit of work nearing completion, to celebrate its 70th anniversary. Here are some of the 
electronic products it showed: 

A flat-screen LCD portable television with a three-inch picture scheduled for sale this year or 
next ... A five- inch digital audio disc with 96-dB dynamic range, with a solid-state laser 
pickup, using pulse-code modulation ... A home information system capable of receiving SHF 
transmission direct from satellite, including character and pattern recognition ... A viewdata 
interactive home computer terminal using telephone lines, which can transmit audio as well as 
video ... A portable special-effects VHS home videocassette recorder weighting 1 1 pounds and 
scheduled for introduction this year ... A super-high-resolution ( 1 ,023 lines) saticon television 
pickup tube ... A home video camera with hydrogenated amorphous silicon pickup tube, which 
is claimed to provide higher resolution and to resist "burning" , . . The second generation of its 
home MOS camera (the first is due for introduction in Japan in April) with up to double the 
resolution . . . "Calcogenide" optical videodisc with recording capability for industrial use , . , 
A "speech typewriter" that converts speech into Japanese text . . . Optical-beam VHF trans- 
mission, capable of carrying seven TV channels simultaneously ... A semiconductor laser 
diode for use in optical videodisc players. 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



■ 


■ 








-...', Kg 

c aa ■ 






: 9 ,' 

- 

! ■ 






if ■ ■ ■ 






■ ' - S 1 

-- ni ■ ■ ■.. - 

• 
- -. - 






1 . ' 

1 , 

; 

- ■ i ' 

• l - 

. . . B 




■ 










. 


- - 




Magnavox introduces 


Km 

■■• - - . 

a 

9 




Gourmet Video. 
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Magnavision: 
Video for people 
who know and 
love video. 



You seek only the ultimate 
technology in the electronic gear 
you own. You'd like to control the 
sequence, speed and direction of 
what you watch on your television 
screen. And you wish tor a range 
of programming far beyond the 
common fare. 

For you we have a bright idea 
called Magnavision. It is Gourmet 
Video for the video gourmet. 
A picture that's clearer than tape 
and less costly, too. 

Magnavision is an advanced 
LaserVision™ videodisc player. Its 
optical laser scanner, a videodisc 
and your TV set team up to give you 
a picture that's amazingly sharp and 
clear. Even better, the Magnavision 
picture remains this good even 
after thousands of viewings. That's 
because there is no direct contact 
between our laser and the disc. 
Unlike your phonograph, 
Magnavision doesn't use a needle. 

Instead, a laser beam of light 




C 1963 ALFRED J HITCHCOCK PRODUCTIONS- 1NC 



Simulated TV picture 



"reads" encoded pictures and 
sounds through a protective coating 
on our grooveless videodisc. 
There's no contact. No scratching. 
No wear. No disc deterioration. 
The picture will remain as sharp 
and clear years from now as 
it is today. 

The hearings as good as the 
seeing. 

Speaking of sound, 
Magnavision is 
designed to be played 
through your home 
stereo system so you can 
hear what you see in full 



high-fidelity stereophonic sound, 
And since there is no disc wear, 
the Magnavision sound stays, 
crystal clear, playing after playing. 

You can see and hear major 
movies with theater-like realism. 
Rock concerts and classical 
performances come alive before 
your ears and eyes. Magnavision 
has to be heard to be believed. 






Studio-like controllability puts 
you in command of the action. 

Now the real fun begins, You not 
only watch and hear Magna vision. 
You play with it, too. Magnavision's 
controls are so simple to operate, 
even children can enjoy putting it 
through its many playing modes. 

Touch REVERSE to create 
your own instant replays or the 
sheer fun of looking at things back- 
wards. SLOW MOTION lets you 




slow the action by a little or a lot so 
you can follow a golf pro's swing 
inch by inch until you've got it 
down pat. 

STILL lets you see a museum 
full of art [up to 54,000 pictures on 
each side of a disc) one piece at 
a time. You can advance frame by 
frame like you would with slides. 
Or hold a single picture for as long 
as you like with no damage to the 
disc or the player 

FAST FORWARD moves the 
picture at three times normal speed 
for hilarious effects. While SEARCH 
lets you scan an entire side of a 
videodisc in just 26 seconds. INDEX 
displays the number of each disc 
frame (54.000 per side) on your 
TV screen to help you locate 
specific scenes. 

AUDIO 1/AUDIO 2 gives you 
two separate audio channels for 
discs recorded in stereo. Or two 
individual sound tracks to give you 
the choice of hearing a movie in 
English or another language, like 
Japanese. 

Only LaserVision systems like 
Magnavision let you watch and 
play so many different ways. Even 
in FAST FORWARD and REVERSE 
you never lose sight of the picture. 
Watch what you want whenever 
you want. 

With Magnavision you have a com- 
plete library of MCA DiscoVision ' 
programming to choose from. 




Blockbuster movies like The Electric 
Horseman. Classic films like The 
Bride of Frankenstein, Cooking 
lessons by Julia Child. Documen- 
taries from Jacques Cousteau. 
How-to-do-it tennis, golf, swimming 
and crafts. Music, concerts, car- 
toons, the arts and NFL football. And 
videodiscs cost far less than pre- 
recorded videotapes. 

Full-length movies like Smokey 
and the Bandit are only $24.95, 
And many educational and instruc- 
tional discs are only $5.95. 
[Suggested retail prices.) 
Only Magnavision is 
Gourmet Video. 

Magnavision is without a doubt 
the brightest idea in home video. Its 
picture, sound, playing action and 
library of available programming 
are bound to please the most dis- 
criminating video gourmet. For full 
information on Magnavision and 
your nearest dealer, call toll-free 
800-447-4700. In Illinois, call 
800-322-4400. 

C1B81 MAONAVOX CONSUMER ELECTRONICS CO 




The brightest ideas in the world 
are here to play. 



MAGNAVOX 
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Newborn NRI! 
25"color TV that tunes 

■ DIAGONAL 

by computer, programs 

an entire evening's 

entertainment. 

Just part of NRFs training in 

servicing TV, stereo systems, video 

tape and disc players, car 

and portable radios. 
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Only NRI home training prepares 
you so thoroughly for the next great 
leap forward in TV and audio . . . digital 
systems. Already, top-of-the-line TV's 
feature digital tuning, computer pro- 
gramming is appearing, and new 
digital audio recording equipment 
is about to go on the market. 

NRI is the only home study school 
to give you the actual "hands-on" train- 
ing you need to handle servicing prob- 
lems on tomorrow's electronic equip- 
ment. Because only NRI includes this 
designed-for-learning, 25" diagonal 
color TV with electronic tuning, built-in 
digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre-program 
an entire evening's entertainment. . . 
even key lock it in to control children's 
viewing. 

As you assemble it, you learn 
how digital tuning systems work, how 
to adjust and service them. You work 
with the same advanced features 
used in the new programmable 
TVs and video tape record- 
ers. It's exclusive NRI 
training that keeps you 
up with the leading 
L edge of technology 

Exclusive 
Designed-for- 
learning 
Concept 

The color 
TV you build 
as part of NRI's 
Master Course 
looks, operates, 
and performs like 
the very finest com- 
mercial sets. But 
behind that pretty 
picture is a unique 
designed-for- 
learning chassis... 




the only such unit in the world. 
Rather than retrofit lessons to a hobby 
kit or an already-built commercial 
set, NRI instructor/engineers have de- 
signed this television so each step of 
construction is a learning experience. 

As you build it, you perform 
meaningful experiments. You see what 
makes each circuit work, what it does, 
how it interacts with other circuits. You 
even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big-picture TV with advanced 
features. One you can sell or use in 
your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab® then 
apply diem as you assemble a fine 
AM/FM stereo receiver, complete with 
speakers. You also get practical experi- 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 
oscilloscope, CMOS digital frequency 
counter, color bar generator, and transis- 
torized volt-ohm meter. Use them for 
learning, use them for earning as a 
full- or part-time TV, audio, and video 
systems technician. 

Complete, Effective Training 
Includes Video Systems 

Using NRI's exclusive methods, 
you learn far more than TV servicing. 
You'll be prepared to work with stereo 
systems, car radios,, record and tape 
players, transistor radios, short-wave re- 
ceivers, PA systems, musical instrument 
amplifiers, electronic TV games, even 
video tape recorders and tape or disc 



video players. Your training covers just 
about every kind of electronic enter- 
tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 
million students worth of training, your 
course is designed for ease of learning 
and practical utility. You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite-size" les- 
sons cover subjects thoroughly, clearly, 
and concisely. "Hands-on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 
consultation, ready with explanations, 
answers, and advice. 

Send for Free 

Detailed Catalog. . . 

No Salesman Will Call 

Get all the facts on this exciting 
course and its potential for you by mail- 
ing the postage-paid card today. Our free 
100-page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 
tronics courses. You'll also find out 
about NRI's new Computer Technology 
t Course that includes 
I your personal 




microcomputer. Or Complete Com- 
munications with 2-meter transceiver 
that gets you ready for opportunities in 
broadcasting, 2-way radio, microwave, 
and other growing fields. If card has 
been removed, write to: 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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Dr. Vladimir K. Zworykin 
honored 

Vladimir Zworykin, 91 -year-old TV pio- 
neer, was selected as the recipient of a new 
German honor by the Eduard Bhein Foun- 
dation, for his contributions to "fully elec- 
tronic television." Eduard Rhein, German 
writer, publisher, and physicist, personally 
presented Zworykin with the first Rhein 
Ring, an award of honor for persons "who 
have made significant contributions to au- 
dio-visua! techniques." 

Zworykin, an honorary RCA vice presi- 
dent and a member of the U.S. National 
Inventors Hall of Fame, had already re- 
ceived America's highest technical honor 
(the National Medal of Science) from Presi- 
dent Lyndon Johnson, In 1968. 

Two other Americans have been honored 
by the Rhein Foundation. Last summer, 
Drs. Jon Clemens and Eugene Keiser of 
RCA Laboratories, Princeton, NJ, received 
prizes of 19,000 German marks (about 
$6,000) each for their work on video-disc 
systems. The presentations were made on 
August 23, Mr. Rhein's 80th birthday. 

The multi-screen TV receiver 
is here 

Multi-screen television, long predicted — 
and illustrated— in this magazine as a ne- 
cessity of the future, has been realized in 
the Sampo Tri-Screen. It was introduced to 
the market in Chicago last Fall, with New 
York scheduled as the next step in the 
company's sales program. 



The new set features a full 19-inch color 
screen with the 5-inch black-and-white 
screens at the side. The viewer can watch 
his main program while keeping an eye on 
two others. 

That solves a problem not only for the 
family whose members are continually 
clamoring to "let's see what's on channel 
XX" but also for the person who wants to 
watch one program but needs to monitor 
one or two others for personal or profes- 
sional reasons. 

The unit is remote-controlled, and the 
push of a button rotates the pictures on all 
screens from one channel to another. Ei- 
ther or both of the 5-inch screens can be 
used as security monitors in the home, thus 
adding protection to home-entertainment 
capabilities. 

The set was selling at $995 when first 
introduced in Chicago. 

NESDA Convention 

Jim Rolison, president of Electromatlc, 
Inc., a service-only company in Portland, 
Oregon, is the new President of the Nation- 
al Electronics Service Dealers Association 
(NESDA). Mr. Rolison, who recently served 
as the NESDA Region 10 Vice President, 
was elected August 21, 1980, in a lively 3- 
candidate race, during the association's 
annual convention at the Gait House in 
Louisville, KY. 

The top association goals for 1980-81, 
Mr. Rolison stressed, are to carry the NES- 
DA management schools to more states 
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and to increase NESDA membership great- 
ly. Another major priority, Rolison states, is 
the achievement of equitable warranty ser- 
vice rates for independent service agen- 
cies. 

Elected to serve with Mr. Rolison on the 
national Executive Committee on NESDA 
are George Bluze, GET, of S.O.S. TV in Lar- 
go, FL as National Vice President; Keith 
Knox. GET, of Knox TV in Liberal, KS as 
Secretary, and Bill Abernathy of Westside 
Appliance Center in Ft. Worth, TX as Trea- 
surer. Also serving as ex-officio members 
of the Executive Committee are outgoing 
president Bob Villont, GET (Tacoma, WA) 
ISCET Chairman Larry Steckler, CET 
(Massapequa Park. NY); and Executive Di- 
rector J.W. Williams, CET (Ft. Worth, TX). 

Regional Vice Presidents elected to com- 
plete the NESDA Executive Council are: 

Region 1. Ted Stackhouse, CET, Mill 
Creek Service Corp., Portland, ME. 2. War- 
ren Baker, CET, Baker Electronics, Albany, 
NY. 3. Earl Redman, Redman TV, Balti- 
more, MD. 4. Gene Dillingham, Magnetic 
Tape Recorder Co., Louisville, KY. 5. Art 
Nelson, Ronel Radio 8. TV Service, Milwau- 
kee, Wl. 6, Mike Webber, Rucker's TV, Fort 
Worth, TX. 7. John Krier, CET, Servus Elec- 
tronics, Inc., Wichita, KS. 8. Robert Kavan, 
A. B. & K Service, Inc., Denner, CO. 9. Bill 
Lawler, Bill Lawler's TV Service, Los An- 
geles, CA. 10. Dick Scott, CET, Desco Elec- 
tronics, Olympia, WA 

Optimism about growth and progress for 
the association was apparent among the 
approximately 500 people who attended 
the convention, which ran from August 18 
to 23. The convention was sponsored by 
the National Electronics Service Dealers 
Association, The International Society of 
Certified Electronics Technicians, and the 
Kentucky Electronics Service Association. 

The educational sessions featured re- 
nowned management specialist, Dick Co., 
and technical seminars by top training spe- 
cialists of several major manufacturers. 
The all-day "Electronics Derby" trade 
show also featured new avenues available 
to servicers as well as the latest in new 
products and service aids. 

A two-day conference for electronics in- 
structors was a high point of the conven- 
tion; it will be expanded during the 1981 
Convention. 

During the week-long convention, elec- 
tions were held for the International Society 
of Certified Electronics Technicians (IS- 
CET), the technical division of NESDA. Re- 
elected to 1-year terms were: Chairman, 
Larry Steckler, CET, Massapequa Park, 
NY; Vice Chairman, Frank Grabiec, CET, 
Phoenix, AZ; Secretary, Bob Ocasio, CET, 
Bronx, NY, and Treasurer, Jack Kelley, 
CET, Goodyear, AZ. 

The announced thrust of ISCET during 

the year will be Increased availability of 

continued on page 16 



The first personal computer 
far under $20(X 



The Sinclair ZX80. 
A complete computer- 
only $199. 95 plus $5.00 shipping. 

Now, for just $199.95, youcangeta 
complete, powerful, M-function computer, 
matching or surpassing other persona! 
computers costing several times more. 

It's the Sinclair ZX80. The computer that 
"Personal Computer World" gave 5 stars 
for 'excellent value.' 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

Yqu simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be wilting 
complex programs with confidence. 

All for under $200. 

Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

"We've packed the conventional computer 
onto fewer, more powerful LSI chips— 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer HoW x &W x \W and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 




Your course in computing. 

The ZX80 comes complete with its own 
128-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing— not just 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZX80 even more 
useful. Including 27 program cassettes, 
from games and home budgeting for just 
$6. 95, to Sinclair's unique Computer Learning 
Lab. And books, hardware options and 
other accessories. 

ZXSO's advanced design features, 
Sinclair's 4K integer BASIC has perfor- 
mance features you'd expect only on much 
larger and more expensive computers. 
■ Unique 'one touch' entry. Key words 
(RUN, PRINT, LIST, etc.) have their 
own single-key entry to reduce typing 
and save memory space. 




■ Automatic 
error detection 
A cursor identifies errors 
immediately to prevent entering 
programs with faults. 

■ Powerful text editing facilities. 

■ Also programmable in machine code. 

■ Excellent string handling capability— up 
to 26 string variables of any length. 

■ Graphics, with 22 standard symbols. 

■ Built-in random number generator for 
games and simulations. 

Sinclair's BASIC places no arbitrary re- 
strictions on you— with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of IK 
user memory to 16K, a plug-in 8K floating- 
point BASIC chip, applications software, 
and other peripherals. 

Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of con- 
sumer electronics worldwide. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 30-day money- 
back guarantee, a 90-day limited warranty 
with a national service-by-mail facility, and 
extended service contracts are available for 
a minimal charge. 



Price includes TV and cassette connectors, 
AC adaptor, and 128-page manual. 

All you need to use your ZX80 is a standard TV 
{color or black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 




Tire ZX80 is a family learning aid. Children 10 and 
above will quickly understand the principles of 

computing — and have fun learning. 

Master Charge or VISA orders call: 

(203) 265-9171. We'll refund the cost of your call. 
Information: General and technical— (617) 
367-1988, 367-1909, 367-1898, 367-2555. 
Phones open Monday-Friday from 8 AM to 
8 PM EST. 



iinczlaii - 



Sinclair Research Ltd., 475 Main St., 
P.O. Box 3027, Wallingford, CT 06492. 



To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. 

Please send me ZX80 personal computers) at $199.95* each (US dollars), plus $5 

shipping. (Your ZX80 may be tax deductible.) 

I enclose a check/money order payable to Sinclair Research Ltd. for $ 



Name. 



Address- 
City 



.State. 



.Zip. 



Occupation: 



-Age: 



Intended use of ZXSO: 



Have you ever used a computer? D Yes D No, 

Do you own another personal computer? D Yes D No, 



*For Conn, deliveries, add sales tax. 
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Cable Television — The Cloud Behind 
The Silver Lining 

30 channels.. .50 channels.. .more channels. Two-way TV. Direct- 
fro m -sate I lite TV. It's all in our future.. .our immediate future. 

Authoratative statistics show that, conservatively, one-third of all 
TV families in the U.S. will be hooked up to pay cable-TV systems 
before the end of this decade. Sounds teriffic doesn't it? But there's 
another side to that coin, too. 

That third of all the TV families in the United States will be paying 
a substantial fee for their privilege of watching TV. And much of what 
they will be paying to see, they used to see for free. The only price 
paid used to be sitting through a commercial or two. 

Right now, the movie channels on cable are relatively commercial- 
free. You pay the price, watch the movies, and the only commercials 
you see are of coming attractions. ..convincing you that you should 
stay connected. 

But already, behind the scenes, as documented by cable-industry 
trade publications, commercials are being planned. In many cable 
systems, the non-movie channels already carry commercials. So there's 
a good chance that by the time the '80s draw to close you'll not only 
be paying for what you watch, but you'll be paying to watch com- 
mercials, too. 

The cable companies don't need those commercial dollars to make 
a buck, either. In one town on Long Island in New York, there are cur- 
rently 125,000 cable subscribers. They pay an average of $20 per 
month. That adds up to $2.5 million a month or $30 million a year. 
Pretty fair income. That also adds up to a cost of $250 per year per 
family; and for another $120 per year you can add even more TV 
channels. 

Other clouds are forming, too. In Pheonix, Arizona, the local cable 
company franchise permits it to sell and service TV sets. In one com- 
plete package you can buy the cable, the set, and the repair service. 
They'll even offer you a free year of cable if you buy your color set 
from them. Great buy? I don't think so. Once that pable company con- 
trols set sales and service, Pheonix residents may not have much 
choice as to where they buy their sets; and if they have trouble with 
the kind of service they receive, whom can they turn to? There won't be 
an independent service shop or TV retailer left in town. 

Cable TV can be good. It should be beneficial. It can save us all a 
heap of gasoline by making it possible for us to shop locally without 
ever leaving our homes. It can bring us low-cost, first-rate entertain- 
ment. It can help educate our children and can even make it possible 
for many of us to work at home. But some restraints are needed; 
some controls are required. 

There is regulation you know. The FCC wants to control decoders 
so that only the cable companies can sell them. They might like to 
require that the cable company do all the wiring in your home. The 
people, us, finally beat the phone company at that game and now it 
looks as if we are going to have to do it all over again. 

If you are on a fixed income, $20 a month just to watch TV is a big 
bite. But if that fee grows to $30 or $40 or more.... And if you disconnect 
in 1990, what will you have left to watch. ..snow on vacant channels? 
...local amateur hours? 

Like all new technology, cable TV presents an opportunity. 24-hour 
news is not bad. Recent movies without commercials in your own 
home are worth a fee. But excessive fees are bad. Paying to see com- 
mercials — paying twice in effect— is bad. Replacing free programs 
with pay programs — the same programs— is bad. 

continued on page 101. 
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Hood Maker 

Set the mood in your home or office with this 13 inch wide 
AM-FM, cassette and 8 track Stereo Music Center. 



You're sitting at your desk. Soft beau- 
tiful music in full stereo is gently cares- 
sing you. You feel your tensions melt, 
your mind clears, and you're ready to 
take on the world. 

An overstatement? Not really. The 
power of music has been used for cen- 
turies to rouse the troops and relax the 
kings, not to mention "soothing the 
savage beast". 

Listening to great sounding music 
while you work at the office or relax at 
home can make you feel like a whole 
different person at the end of the day. 

The Stereo Music Center by IMA, a 
Craig company (the language translator 
people), represents the latest technology 
in micro-stereo. It is now possible to 
produce the sound of a full size stereo 
in the space of an ordinary radio. 

IT'S A COMPLETE MUSIC SYSTEM 

You're in command. Listen to your 
favorite FM stereo stations or enjoy 
your favorite music on the twin built-in 
stereo cassette and 8 track tape decks. 
You can also keep up on the latest news 
with the powerful AM radio. 

Dual high fidelity speakers mounted in 
the acoustically designed wood cabinet 
are precisely aimed at 180 degrees to 
provide terrific stereo separation. Lis- 
tening to the music center is like sitting 
10th row center at a symphony concert. 

Powerful twin amplifiers have plenty 
of power to drive extension speakers in 
other rooms or offices. (Convenient 
jacks are provided on the rear panel). To 
really appreciate the power and quality 
of the sound of this micro-stereo, set it 



in front of your home stereo and com- 
pare. The results may amaze you. 

DIGITAL AM/FM STEREO TUNING 

No more guessing. If you want to 
listen to radio station FM 103.4 or AM 
1070, simply dial in the number on the 
large LED digital display. 

With the powerful radio receivers and 
accurate digital tuning, you'll be able to 
locate and tune in radio stations other 
radios can't even find. 
The old fashioned "slide rule" radio 
dial has been replaced by a sophisticated 
solid state device called a frequency 
counter. Frequency counters were 
developed for test equipment and now 
can be used for exact radio tuning. They 
actually count and display the exact 
frequency of each radio station. 

The frequency display also becomes an 
LED clock with the push of a button. 




TELEPHONE--A sensitive pickup allows 
you to record both sides of any tele- 
phone conversation on cassette. 
RECORD MEETINGS-Simply start the 
recorder. The microphones will pick up 
all nearby conversation. Even the 
recording level is automatic. 

TRY THE STEREO MUSIC CENTER 
RISK FREE 

Try the music center in your own 
home or office for 30 days. Enjoy the 
beautiful FM stereo, play your favorite 
cassettes or 8 track cartridges and keep 
up with the news on AM. Record cas- 
settes from the radios, 8 track, micro- 
phones or from the telephone pickup. 

If you aren't 100% satisfied for any 
reason, simply return the music center 
in its original box within 30 days for a 
full refund. It comes complete with a 
limited 90 day manufacturer's warranty. 

To order your stereo music center 
simply send your check for only $159 
plus $7 for postage and handling to 
DAK. Credit card buyers call our toll 
free number. (CA res. add 6% sales tax) 

You'll be able to enjoy stereo music 
from cassettes, 8 track, FM or AM radio 
with this new 13 inch wide micro- 
electronic marvel. 



EXTRA OFFICE FEATURES 

The music center is also a useful 
business tool. 

DICTATION You are supplied with 2 
microphones to dictate letters or leave 
memos on standard audio cassettes. 

CIRCLE 9 ON FREE INFORMATION CARD 



K D4K 



INDUSTRIES 
-.INCORPORATED 



Call TOLL-FREE (800) 423-2636 

In California Call (213) 984-1559 

10845 Vanowert St., North Hollywood, CA 91605 
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continued from page 12 



materials to upgrade the technological ca- 
pabilities of electronics technicians every- 
where. 

The social functions were highlighted by 
a lead-off golf outing, an ice-breaking "get- 
acquainted" party and dance, an evening 
at the race track, and a steamboat ride on 
the moonlit Ohio River. 

The 1981 NESDA/ISCET National Elec- 
tronics Service Convention has been set 
for August 3-8 at the Innisbrook Resort in 
Tarpon Springs, Florida. Innisbrook is on 
Florida's west (Gulf) coast near the Tampa/ 
St. Petersburg area. 



KLH's home-trial program 

KLH Research and Development Corp. 
of Westwood, MA. has initiated a nation- 
wide home-trial program for Its KLH-3 
Computer Controlled Loudspeaker system . 
The KLH-3 Loaner Program enables the 
consumer to bring home the KLH-3 loud- 
speakers in a custom-made carrying case. 
That solves the problem of customers who 
do not believe that the sound they hear 
from speakers in the dealer's listening 
room will be as good with their own equip- 
ment and the specific acoustics of their 
own living rooms. 

The home-trial program is supported by 
national advertising, and every consumer 
who replies to the ads receives a special 
Loaner Program mailer, including a list of 
participating dealers. To attract interest 
further, a free audiophile disc will be given 
to those customers who try the speakers. 

"The response to an initial test market- 
ing of the KLH-3 Loaner Program was so 
outstanding that we decided to launch it 
nationally," said KLH President Denis 



Wratten. "The dealers who participated in 
the trial program were delighted with the 
results. Their customers appreciated the 
chance to hear the KLH-3's in their own 
homes and that was reflected in sales 
results." 



FCC refunding certain fees 

Individuals who paid the FCC fees of 
more than $4 but not more than $20 
between August 1, 1970 and February 28, 
1975, may be eligible for a partial refund. 
However, the Commission emphasized that 
Citizens Band licenses that cost $4— 
granted March 1, 1975, or later — do not 
qualify for a refund. 

Since June 1979-— under Phase I of this 
program— the FCC has refunded more 
than $49 million in fees collected from 
broadcasters, common carriers, electronic 
equipment manufacturers, aviation and 
marine radio users, and certain amateurs. 

Fees to be refunded in Phase II include 
those that were collected for amateur ra- 
dio, aviation radio, land mobile, maritime 
radio microwave and CATV systems, re- 
stricted radio telephone permits, type certi- 
fication requests for equipment operating 
under Part 18 of the Commission's rules, 
and cable-television notifications under 
Section 74.1 105. 

To request a refund under Phase II, licen- 
sees must obtain a copy of the Fee Refund 
Program request form and instructions 
(Phase It). It is available at FCC Field 
Offices or by mail from the FCC Refund 
Program Office, P.O. Box 19209, Washing- 
ton, D.C. 20036. 

For specific details about the fee refund 
program licensees may call the toll-free 




THE KLH-3 COMPUTER-CONTROLLED LOUDSPEAKER system consists of a pair of speakers and a 
bass computer that compensates for any deficiencies in the bass frequency response of the speak- 
ers. The system is being offered as a loaner for horns trials. 



number: 800-424-2901. This number is not, 
however, to be used for other FCC busi- 
ness or complaints. 

First computer home banking 
service 

The United American Bank. Knoxville, 
TN, has been selected as the first bank to 
use a new "Express Information" bank-at- 
home service. 

For an estimated price of $15 to $25 a 
month, 400 of the bank's customers will 
gain services of the new Radio Shack TRS- 
80 Color Computer, including a standard 
keyboard which plugs into the customer's 
own television set and telephone. Custom- 
ers will have access to a comprehensive 
news and financial advisory service, be 
able to pay most of their bills, receive cur- 
rent information on their checking ac- 
counts, use a sophisticated bookkeeping 
service, and apply for loans. 

The Express Information service is a joint 
venture of United American Service Corpo- 
ration (USAC); Radio Shack, a division of 
Tandy Corporation, and CompuServe, a 
subsidiary of H & R Block. The United 
American Bank in Knoxville was selected 
as the first bank to use and market the ser- 
vice to its customers. 

The new service is being released to cus- 
tomers in phases, giving them an opportu- 
nity to familiarize themselves with in-home 
computer use. The first phase will include 
the news and information network devel- 
oped by CompuServe. Remaining phases 
include two-way communications with the 
bank for bill paying, bookkeeping, tax ser- 
vices, and electronic mail, giving customers 
the opportunity to communicate messages 
to each other through the system. 

Court rules on radar detectors 

The Appelate Session of the Connecticut 
Superior Court has set a dual precedent by 
ruling that the State has no right to confis- 
cate a motorist's radar detector; neither 
can it refuse a jury trial to a defendant in a 
radar-detector case. 

Until recently, motorists lacing a radar- 
detector summons also faced seizure of the 
unit. The panel of three Superior Court 
judges ruled that a radar detector could 
not be subject to forfeiture on the ground 
that it was being used to violate the law, 
any more than could the car, which was 
also being so used. 

The same court confirmed the defen- 
dant's right to a jury trial, because of the 
fine that might be imposed on the motorist 
for a radar-detector infraction. That deci- 
sion was considered important by radar- 
detector promoters, who feel that "the time 
and expense to the state in preparing for 
jury trials discourages enforcement in such 
cases." 
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A REMARKABLE MAGAZINE 




creative 
conepattRg 

"The beat covered by Creative Computing 
is one of the most important, explosive and 
fast-changing. "—Alvin Toffter 



David Ah I, Founder and 
Publisher of Creative Computing 



You might think the term "creative com- 
puting" is a contradiction. How can some- 
thing as precise and logical as electronic 
computing possibly be creative? We think 
it can be. Consider the way computers are 
being used to create special effects in 
movies— image generation, coloring and 
computer-driven cameras and props. Oran 
electronic sketchpad" for your home 
computer that adds animation, coloring 
and shading at your direction. How about a 
computer simulation of an invasion of killer 
bees with you trying to find a way of keep- 
ing them under control? 

Beyond Our Dreams 

Computers are not creative per se. But 
the way in which they are used can be 
highly creative and imaginative. Five years 
ago when Creative Computing magazine 
first billed itself as "The number 1 maga- 
zine of computer applications and soft- 
ware." we had no idea how far that idea 
would take us. Today, these applications 
are becoming so broad, so all- 
encompassing that the computer field will 
soon include virtually everything! 

In light of this generality, we take appli- 
cation" to mean whatever can be done with 
computers, ought to be done with comput- 
ers or might be done with computers. That 
is the meat of Creative Computing. 

Alvin Toff ler. author of Future Shock and 
The Third Wave says, "I read Creative Com- 
puting not only for information about how 
to make the most of my own equipment but 
to keep an eye on how the whole field is 
emerging. 

Creative Computing, the company as 
well as the magazine, is uniquely light- 
hearted but also seriously interested in all 
aspects of computing. Ours is the maga- 
zine of software, graphics, games and sim- 
ulations for beginners and relaxing profes- 
sionals. We try to present the new and im- 
portant ideas of the field in a way that a 14- 
year old or a Cobol prog rammer can under- 



stand them. Things like text editing, social 
simulations, control of household devices, 
animation and graphics, and communica- 
tions networks. 

Understandable Yet Challenging 

Asthepremiermagazineforbeginners.it 
is our solemn responsibility to make what 
we publish comprehensible to the new- 
comer. That does not mean easy; our 
readers like to be challenged. It means 
providing the reader who has no prepar- 
ation with every possible means to seize 
the subject matter and make it his own. 

However, we don't want the experts in 
our audience to be bored. So we try to 
publish articles of interest to beginners and 
experts at the same time. Ideally, we would 
like every piece to have instructional or 
informative content— and some depth— 
even when communicated humorously or 
playfully. Thus, our favorite kind of piece is 
acessible to the beginner, theoretically 
non-trivial, interesting on more than one 
level, and perhaps even humorous. 

David Gerrold of Star Trek fame says, 
"Creative Computing with its unpreten- 
tious, down-to-earth lucidity encourages 
the computer user to have fun. Creative 
Computing makes it possible for me to 
learn basic programming skills and use the 
computer better than any other source. 

Hard-hitting Evaluations 

At Creative Computing we obtain new 
computer systems, peripherals, and soft- 
ware as soon as they are announced. We 
put them through their paces in our Soft- 
ware Development Center and also in the 
environment for which they are intended — 
home, business, laboratory, or school. 

Our evaluations are unbiased and accur- 
ate. We com pa red word processing printers 
and found two losers among highly pro- 
moted makes. Conversely, we found one 
computer had far more than its advertised 
capability. Of 16 educational packages, 



only seven offered solid learning value. 

When we say unbiased reviews we mean 
it. More than once, our honesty has cost us 
an advertiser— temporarily. But we feel 
that ourfirst obligation istoourreadersand 
that editorial excellence and integrity are 
our highest goals. 

Karl Zinn at the University of Michigan 
feels we are meeting these goals when he 
writes. "Creative Computing consistently 
provides value in articles, product reviews 
and systems comparisons, , .in a magazine 
that is fun to read." 

Order Today 

To order your subscription to Creative 
Computing, send S20 for one year (12 
issues), $37 for two years (24 issues) or $53 
for three years (36 issues). If you prefer, 
call our toll-free number. 800-631 -81 1 2 (in 
NJ 201 -540-0445) to put your subscription 
on your MasterCard, Visa or American Ex- 
press card. Canadian and other foreign 
surface subscriptions are $29 per year, and 
must be prepaid. We guarantee that you 
will be completely satisfied or we will re- 
fund the entire amount of your subscrip- 
tion. 

Join over 80,000 subscribers like Ann 
Lewin, Director of the Capital Children's 
Museum who says. "I am very much im- 
pressed with Creative Computing. It is 
helping to demystify the computer. Its arti- 
cles are helpful, humorous and humane. 
The world needs Creative Computing." 

creative 
computing 

Attn: Alice 

P.O. Box 789-M 

Morristown. NJ 07960 

Toll-free 800-631 -81 12 

(In NJ 201-540-0445) 
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Learning 

electronics 
is no picnic. 
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At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 



Whoever said, "The best things in life 
are free" was writing a song, not living 
a life. Life is not just a bowl of cherries, 
and we all know it. 

You fight for what you get. You get 
what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics at home 
by spending just 12 hard-working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

At CIE, you earn your diploma. It 
is not handed to you simply for putting 
in hours. But the hours you do put in 
will be on your schedule, not ours. 
You don't have to go to a classroom. 
The classroom comes to you. 

Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to apply the wonders of 
electronics to control and program 
manufacturing, processing... even to 
create new leisure-time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 

Which CIE training fits you? 

Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 

1. No previous electronics knowledge, 
but do have an interest in it; 

2. Some basic knowledge or experience 
in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 

Many people can be taught 

electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 

CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that's right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 



facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It's built on ideas. So, look for a 
program that starts with ideas and 
builds on them. Look to CIE. 

Programmed learning. 

That's exactly what happens with 
CIE's Auto- Programmed® Lessons. 
Each lesson uses famous "programmed 
learning" methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 




answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government-certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 graduates 
who take the exam get their licenses! 
You can be among the winners. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

Today is the day. Send now. 

Fill in and return the postage-free 
card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete 
information on independent home 
study. For your convenience, we'll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mail the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East 17th 
Street, Cleveland, Ohio 44114. 



Paucrn shown on 
oscilloscope screen 
is simulated. 



Cleveland Institute of Electronics, Inc. 

1"7"76 East 17th Street;, Cleveland, Ohio .44114 
Accredited Member National Home Study Council 

□ YES...1 want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog,, .including details about the Associate Degree program... plus my 
FREE package of home study information. RE-06 

Print Name 



Address. 

City 

State 

Age 



.Apt. 



.Zip. 



_ Phone (area code). 



Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran 

MAIL TODAY! 



P Active Duty 
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WHY CUT? 
WHY STRIP? 
WHYNOT . , . 

JUSTF 



WIRE 

WRAPPOJG 

TOOL 



• AWQ30Wlre 
.025" Square Posts 

• Daisy Chain or Point To Point 

• No Stripping or Slitting Required 
JUST WRAP ~„ 

• BuiltlnCutOLT 

• Easy Loading of Wire 

• Available Wire Colors: 

• Blue, White, Red & Yellow 
PATENTED U.S.A. 
FOREIGN PATENTS PENDING 



rUSTWRAP 
COLOR 
BLUE 
WHITE 
YELLOW 
RED 


POOL WITH ONE SO FT ROLL OF WIRE 
PART NO US tost PRICE 
JW1B $14 93 
JW I W 1435 
JW 1 Y uas 
|W 1 E 11.96 


REPL 


.CEMENT ROLL OP WIRE SO FT 






BLUE 

WHITE 

YELLOW 

RED 


H JW B S 2 9S 
RJWW im 
RJW Y 2M 

RJW R 298 






IDCT WRAP-UNWRAPPINC TOO] 




juwi s us 




"Minimum billings $25 00. add shipping charge 
$2 00/ H ew York Slate residents add applieab J e tax 
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OK Machine 6- Tool 
Corporation 

3455 Conner St., Bronx, N.Y, 10475 USA. 
Tel. (212) 994-6600 Telex 1.25091 
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CABLE TV 

Your recent editorial {August issue): "Cable TV and Ma Bell; 
When Will We Ever Learn?" has prompted me to offer my personal 
opinion on the subject. 

In this editorial, you have made major assumptions that, based 
on eight years Of experience in the CATV industry, I would call 
incorrect. They are: 

1. That cable-TV operators are a monopoly. This by comparison 
with "Ma Sell." 

2. That the FCC has something to do with the rate structure, 

3. That all cable-TV operators use the same type of system. 
For the first assumption, I would like to point out that there are 

hundreds of different cable-TV companies. They are not connect- 
ed in any way with one another. Most of them are still "Mom & 
Pop" operations. It is ludicrous even to compare cable TV with 
"Ma Belt." tt evokes a vision of some monopolistic deity controlling 
the nation's TV sets. 

The second assumption is that the FCC or federal government 
regulates how individual companies may charge their subscribers. 
That is far from the case. The FCC regulates only technical specifi- 
cations— e.g.: frequencies, minimum signal levels, radiation, etc. It 
is the local government that awards the franchise and determines 
the rates. If anyone wishes to complain, you take it to the city 
council, city manager, or the mayor. 

The third assumption is that all systems use the same equipment 
and the same operating system. There are dual-trunked systems, 
two-way systems, single-trunked systems, one-way systems, 400- 
MHz systems, 300-MHz systems, ad infinitum. As an example of 
just some of the technology, look at page 4 of Radio-Electronics, 
August 1980: "Cable Progress." There is no way that a customer 
who purchased a converter could assure himself that it would be 
capatible with his system. The CATV industry is not standardized 
like "Ma Bell." For a person who is not involved with the industry, it 
would be impossible to keep up with the system developments. 

Finally, you state that television technicians should be allowed to 
hook up additional outlets. I have a problem with this, in that most 
television techicians lack training in CATV-equipment installation 
and equipment specifications. That would give us a quality-control 
problem. As a CATV field technician, I have had trouble calls from 
people who had their TV tech add an outlet. Some of those illegal 
hookups were causing serious problems; all of them generated a 
trouble calf. If TV techs were allowed to install CATV outlets and 
that caused a problem, the CATV company should be allowed to 
charge for a service call. Thus, the consumer would get it In the end 
again. 

All in all, I don't believe that your proposal will benefit the paying 
public. 

RICHARD JOHNSON 
Et Cajon, CA 

NUMBERS STATIONS 

I read the article, "International Numbers Stations," in your June 
1980 issue, with much interest. The author asks, "What is the 
nature of their encoded messages?" Who knows now, but approx- 
imately 40 years ago, such numbers were used to transmit weather 
information. I was working in a weather station in a Communist- 
occupied country. They told us that five number-groups were used 
to transmit weather information. They gave us a chart on which it 
was stated that the first three numbers in the first group were 
always used to identify the station. I'll try to make up a sample of a 
series, but remember that 40 years is a long time to recall anything 
very clearly. However, I can give you an idea: 17426, 23920, 21050, 
0300 1 . That was for weather information all over the world. 

As I said, the first three numbers in the first group were for 
station identification (174); the fourth number in the first group was 
for visibility in km {kilometers) or certain ranges (like = to .1 
km; 1= .1 to .3; 2 = .3 to 1 km, 3 = 1 to 3 km, etc.) 



The fifth number in the first group was for the amount of cloud 
cover in V™— in this case, .6 was covered; the rest, .4 had no 
clouds. It could have been that those bits of information were 
reversed. Anyway, the second group was for barometric pressure 
in millibars, corrected to temperature and to sea level. In this case, 
239 looks quite high, but remember that it is just a sample. As you 
noticed, three numbers were used for that purpose. 

In the second group, the fourth number was used to identify 
what particular cloud cover we had. It starts with as a clear sky, 1 
as high cirrus clouds, and so on. The last number was for the 
height of the cloud cover in km, being very clear, 1 as very low, 
below 2 km; 2 being 2-3 km; 3 being 3 -4 km, etc. In the third 
group, the first three numbers were used to identify the Celsius 
degrees, in this case 2°C. 

In the third group, two numbers were used to state the humidity 
in percentage— in this case, 50%. In the fourth group, the first 
three numbers were used to identify the wind direction — in this 
case 030 could be 30, or something else— i just don't remember. 
And in the fourth group, the last two numbers identified the wind 
speed at the scale of a weather vane. 

At 7AM every morning, there was a fifth group for rain in millime- 
ters, three numbers for the last 24 hours, or the snow cover in 
millimeters. The last two numbers in that group were for wet ther- 
mometer readings. And we had a sixth group of numbers for sta- 
tions at sea— for water temperature, wave height, etc. 
FORMER WEATHER OBSERVER 

/ appreciate "Former Weather Observer" 's explanations for the 
mysterious numbers stations. Unfortuantely, the MAFOR (Maritime 
Forecast) stations are a well documented service, operating on 
assigned frequencies with well publicized schedules. They are defi- 
nitely not the source of the clandestine numbers broadcasts. 

Another reader agrees that they may have psychological value in 
confusing adversaries, or that they are used for training sessions. 

A recent forum, which I conducted at a hamfest, generated con- 
siderable interest (several attendees had heard them), but no one 
could come up with any idea as to what they were. 

Can any other of our readers shed some light on the puzzling 
numbers stations? 
ROBERT R. GROVE 



CASSETTE BOOKS 

In relation to the news item in the July R-E (page 12) about 
Nakamichi and SBI's 15/16 ips cassette books, you should men- 
tion that Cassette Talking Books put out by the Library of Con- 
gress for blind persons are indeed 15/16 ips for most new issues, 
but the older issues are 1-7/8th only. The C76 machine that is 
loaned to talking-book users has rechargeable batteries and AC 
line power. That machine has variable speed, too— 15/16 and 1- 
7/8 ips; it must be like SBI's. 
PAUL F. WILLIAMS, JR. GET, 
Tlmonlum, MB 



SYNTHESIZED PULSE GENERATOR 

Here's a tip for readers who built the Synthesized Pulse Genera- 
tor described in the October, 1980 issue of Radio-Electronics. 
Changing capacitor C6 from 4.7 ^F to 1.0 >iF may result in better 
performance, as some CD4046 IC's produce slight jitter using the 
old value. That will allow the project to give the premium perfor- 
mance that it was designed for, regardless of IC manufacturer. 
GARY McCLELLAN 



"CLOAD?"— NOT "LOAD" 

While going through the October 1980 issue, t noticed an error in 
the "computer" section. In the write-up on the TRS-80, the author 
said that, In order to compare a program stored on cassette to the 
original In memory, it was necessary to enter the command, load. 

That is not the correct compare-function call; the proper com- 
mand is CLOAD? 

To keep the record straight, there is a load function: It Is a disk 
command to load a machine-language program from disk to mem- 
ory. 

Other than that, your 40-page section was quite accurate {as far 
as I could tell), and very interesting. Keep up the good work. 
MARK TSETS! 
Tiverton, Rl R-E 




Rolls of Wire 



V-.viii'F-, itnoiy 



OK Machine & Tool Corporation. 

3455 Conner St., Bronx, N.Y. 10475 
(212) 994-6600 Telex 125091 



'Minimum billings *26 00, add shipping charge *£ 00 
New York State residents add applicable tax 
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VIZ Model WR-515B Color 
Bar Signalyst 




ALTHOUGH THE WR-SISB (VIZ MFG. CO., 335 

E. Price St., Phila., PA 19144) is no larger 
than most other units now on the market, it is 
by no means an ordinary col or -bar/dot/ cross- 
hatch generator. 

VIZ has coined a term to describe the new 
unit that seems quite fitting. They call it the 
Color Bar Signalyst for reasons which be- 
come apparent once you take the time to 
read the instruction manual. It takes only a 



short time to realize that the manual teaches 
both the use of the unit and the finer points of 
color-TV operation and alignment. Once a 
general description of the unit has been given 
(including the controls, interconnections, and 
the patterns to be used), the manual turns to 
the actual use of the instrument. Even though 
the WR-5I5B was developed for general in- 
home use, it can also serve as a valuable tool in 
the shop as well, For instance, when it is used 
with a dual-lrace scope, color problems should 
be simple to identify and correct. 

Published specifications include: crystal- 
controlled RF output on Channel 3 or 4 (vari- 
able from 5 ^V to 100 mV into 75 ohms; 10 /jV 
to 200 mV into 300 ohms). An IF output is 
also provided at 45.75 MHz at a level of 5 ftV 
to 100 mV. There is also a direct video output 
that contains frequencies in the range of 30 Hz 
to over 1 MHz at levels of to 1 .7 V P-P into 
75 ohms. Either positive or negative polarity is 
available at the throw of a switch. There is also 
a 4.5 MHz unmodulated carrier to be used for 
sound circuits, as well as for a tuning aid. Oth- 
er outputs include a trigger pulse for an oscillo- 
scope when use is made of the more sophisti- 
cated features of the WR-515B. 



Patterns generated by the WR-515B include 
a normal gated rainbow-pattern and this same 
pattern with a luminance pedestal. A normal 
pattern, less the color-burst signal, is also avail- 
able for adjusting the free-running frequency 
of the 3.58 MHz oscillator in TV receivers, 

A red, blue or green raster is selectable by 
the function switch. The latter makes it easy to 
check for purity without shorting the guns of 
the CRT or adjusting the G-2 controls. At 
another setting of the switch is a color trio . . . 
with the screen divided into red, blue and 
green sections. There is also a gray-quad, 
where four large areas of the screen display 
different luminance levels. This is good for 
making tracking adjustments and other impor- 
tant checks and tests. And, there is the "super- 
pulse" — a large white area (called a window) 
in the center of a blank (black) screen. 

As if all that were not enough, we still have 
the traditional dots and Crosshatch patterns, 
VIZ has even enhanced these patterns by add- 
ing one they call "hatch dots". This is a cross- 
hatch with a center dot, and a frame of dots in 
the outer area where dynamic convergence 
adjustments are normally made. That pattern 
continued on page 26 
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\ 5S2 Summit five. / 

MJLtestflerd, NJ. 07090/ 

\ (201) 654-6006 / 




SUBSCRIPTION TV DECODER KIT 

Please refer to this month's Radio Electronic's feature article 

for information regarding our kit. 

Complete kit $75.00 




Manual & drilled & etched proje 

Additional boards (with one bos 

DIRECT LINE FOR ORDEt 


ct board $20.00 

rd & manual) $15.00 




?S ONLY— 201-654-6029 




7 SEQ OlspJjys (comp. grade) 
.37954-,6"/l,45 (specify afin, or rath.) 


EXTRA LOUD 9V BU72ER-3/2.00 




FREQUENCY COUNTER CHIP 

ICM 7225 IPL 

(40 pin), with on board dividers, 

rkcodefs/unVers 18.95-specs included 




AM/FM RADIO CKIIM*<408) 2.00 or 3/5.00 

Complete AM/FM IC-extemal IF required 

DIPPED TANTALUMS 

.47 jtf 35V (1" leads) 10/1.00 




IENER D100ES-20V 1 amp 10/1,00 




SUPER SUB MINILYTK3 

(Fred, leads, by Nictiicon) 

lCOOiif 50V (IV I X 'Aim. 75( or 10/6.00 

47 iif 25V jy L X »" W), 10/(1.00 

400jif 330V (photo flash or laser circuits)-Z/1.00 

COMPUTER GRADE TWIST LOCKS 

3200(if 50V (ideal for power supplies] 2.00 

lOOO.uf 50Y-1.O0 10O0,.r LSDV— 2 00 




LINEAR 

LK3S3K S.00 LU1303 1.50 
1H300H 75 LUI3W .45 
LK30IAH .33 LH1305 1.15 
IU -0711 .SO LH130I .90 
IM307 .35 UI1307E .90 
1U3C6H .95 LU13I0 175 
LU30S .90 LU 1391 I.SO 
til 310 1.05 LM1414 3.2! 
LH31IH .15 LH130D 2.90 

1U317K tno mtaos jji 

LM31SH 115 LU1G20 1.75 
LM3MK-I5 1-15 LM 1KB 1.75 
LU3KK-IJ LIS UJI830 1.50 
HI 321 LIS LMIB4! 1.7S 
LM325 165 \H\m US 
UI339J LOO LM 1889 4.50 
JOiv-u: 1.25 LU311I 1.50 
IM3UP-1! 1.25 W2I13 1.15 
1U313H 3.50 LU2907 240 
tilt 373 2.95 IMSS17 1.95 
1M377 2.09 LH3046 1.10 
Hi.:.:, 1.15 IHJffiJ 1.50 
LM33I I.SO LWJGM J CO 
LU3J4 1.85 1U3065 I.SO 
UU3SS 1.40 111 3067 2 so 
LUJ59 1.50 UU3070 2.S0 
111390 1.55 HI 3071 2.00 
UU74« 2.50 LU3075 2.75 
LM74SCH 39 LU3099 1.75 

ui am ,7s 




DISCS— .001 1KV 25/1.00, .1 50V 15/1.00 
HEAT SENSITIVE SWITCH— »/ LOO 
self contained unit opens at 150 C 




9 DIGIT FLUORESCENT DISPLAY by NEC 

complete with driving circuitry-2.50 




MOTION DETECTOR: Features include transpar- 


CO 

o 


board with necessary capacitors . Extensive specs 
and application notes included./ (5.00 


z 
o 


CRYSTALS— 3.579545 Mta 99t 

iooouiiitijo 


1- 

_i 


JUMBO LED'l 

Green, 7/ 1.00- Yellow, 7/1.00-Red, 10/1.00 

100/13.00 100/13.00 100/9.00 

MOUNTING CLIPS— 12/1.00 


o 

o 

< 
or 


Terms MICRO-MART accepts Visa, MC. and telephone COD'S. Foreign orders 150.00 minimum plus 
shipping-US funds only. Orders under }10,00 include (2.00 for shipping/ handling. All components 
guaranteed or money refunded. Immediate shipping, ft. J. residents aod 5% sales tax. 

MICRO-MART • 552 SUMMIT AVE.. WESTFIELD, N.J, 07090 * (201) 654-60C8 




PRINTED CIRCUIT KITS I 
MAKE CARDS QUICKLY 
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ONLY Vector kits contain: 

• Positive photo-resist coated AND uncoated copper laminate— no 
messy photo-reversal— no spraying, dipping, or baking, 

• 4 types of art aids: rub transfers, ink, tape, cut and peel— use 1 oral! 

• 1:1 circuit art rub transfers— IC sets, pads, lines, connectors, 
symbols, letters, and numbers. 

• Everything included— just add water and sunlamp or bright sunshine, 

• Liquid etchant and developer— no dry chemical mixing problems. 
AND 

• Process choices— make circuit on copper and etch for 1 card. 
Make circuit on film, expose, develop and etch for 1 or many cards. 



ART 
AIDS 



sunlamp 



sunlar 

LU 

cards 
.J. card .J. etchant = IPC 



32XA-1 kH makes? PC cards. S28.00. 32X-1 starter kit makes 2 cardi. S1 1.5(1 

If not available locally factory order-Include $3.00 shipping, U.S. only 

Vector Electronic Co., 12460 Gladstone A v., Sylmar, CA 91342 
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Non-Linear Systems 
introduces the 2 lb. 4 oz. test lab. 



.aoa 



E E S 



SlGHI SlGLO iDA 



L*J tsfi] las] (A) [*&) 

@ ® © GZ 

000E.. 
® Tp uqi i mi 20 




Introducing the remarkable Touch 
Test 20, Now; with its 20 key test 
functions at your fingertips, (plus the 
ability to measure 10 electrical para- 
metersand 44 ranges) you can take 
one lab to the field instead of a 
cumbersome collection of individual 
testers. 

Another bright idea. The Touch 
Test 20 is the only DMM with light 
pressure touch function selection. 
No more dials to fiddle with, Instead, 
an LED shows the function you 
choose. And when you switch, you 
get an audible bleep and a visual 
blip to let you know. 



The new Touch Test 20 DMM weighs only 2 lbs. 4 oz. Yet it puts twenty key test functions at your fingertips. Plus 
exclusive light pressure touch function selection. Shown from above on leather shoulder sling (optional). 

most innovative portable/bench- 
type multimeter in the industry 
today 

Small wonder. The Touch Test 20 is 
designed specifically for mainline 
electronics measurement and testing. 
It checks AC and DC voltage, AC and 
DC current as well as resistance. 
Analyzes temperature in Celsius and 
Fahrenheit. Measures conductance 
and capacitance. It also performs 
diode/transistor and continuity 
tests. All with the accuracy that's 
synonymous with the name Non- 
Linear Systems. 

Shop-proven, Field-proven. The 

Touch Test 20 is ideal for benchtop 
use. The large, 0.55 -inch LED num- 
bers make it easy to read. And its 
dial-free, light touch selection sys- 
tem prevents the unit from skitter- 
ing across the tabletop. Light and 
versatile, it's the perfect, portable 
road lab, too. 

The Touch Test 20 comes with test 
leads, temperature probe and re- 
sistor/capacitor test adapter. It fea- 
tures automatic polarity and over- 
load indication plus in-circuit test 
capabilities. The Touch Test 20 is 
available in two models — recharge- 
able battery or line operated. All 
parts and labor are guaranteed for 
a full year. And each model is avail- 
able with optional accessories like a 
leather carrying case with shoulder 
strap and belt loop, to help you get 
the job done. 




Operation's a snap. A light touch chooses the 

function. An LED shows it. 

Functional. Not gimmicky. We be- 
lieve that in DMM design, form should 
follow function. For example, it's 
rare that a DMM is used hand-held. 
Usually it's placed so the operator's 
hands are free to manipulate the 
test leads and the equipment being 
tested. That's why we developed the 
Touch Test 20 — to fit where and how 
it would be used. The result is the 



Touch Test 20 at a glance 



Measurements 




AC Voltage 
DC Vbltage 
AC Current 


10 <iV to 750 VRMS, 6 ranges. 
10 uV to 1000 VDC, 6 ranges. 
10 uA to 10 A, 4 ranges. 


DC Current 


0.01 uA to 10 A. 7 ranges. 


Resistance 

Temperature 


10milliflto20megn, 
7 ranges. 

-40°Ctol50 o C, -40°Fto 
302°F, 2 ranges. 


Conductance 
Capacitance 


0.01 nS to 200 nS (equivalent 
to 5 megohms to 100.000 
megohms)2 ranges 
1 pF to 200uF, 6 ranges. 


Tuts 




Diode 


Diode and transistor junctions 
in conducting and non- 
conducting directions. 


Continuity 


Audible signal. 


Sow 


2.9"Hx6.4"Wx7,5"D 

(74 mm x 163 mm x 191 mm) 


Weight 


2 lb. 4 oz. (1.02 kg) 


Price 


$425.00 with batteries 

$399.50 without batteries 



8 DMMs. One right for v°«- Non- 
Linear Systems also offers eight 
other outstanding digital multi- 
meters. Trim and low-priced, each 
of our three, three and one-half and 
four-digit DMMs is a performance 
and value-packed instrument. 

Get the word on as. NLS has been 
intelligently innovating in the digital 
instrument industry for nearly three 
decades. From the introduction of 
the first digital voltmeter to break- 
through products like the Touch 
Test 20. 

To get the whole story, from pro- 
duct facts to philosophy, write for 
our free 1980 Catalog today. Non- 
linear Systems, Inc., Box N, Del Mar, 
California 92014. Telephone (714) 
755-1134.TWX 910-322-1132. 

Non-Linear Systems, Inc. 

Specialists in the 
science of staying ahead. 

C I960 Non-Lincac System, Inc 
] 004 0Q6/02/7| 

1 Non-Linear Systems, Inc. 
Box N, Del Mar, California 92014. j 

Please send me your free 
1980 Catalog. 

Name , 




Company- 
Phone 



Address. 



City_ 
State_ 



Zip_ 
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Put your ideas 
in our box. 



Meet the Idea Box. The short- 
est distance between idea and 
working prototype or one-of-a- 
kind instrument. 

It's a great time-saver! You 
design the circuit, we provide 
the power supplies, ..assembled 
and tested... and the right case 
to house it all. 

The Idea Box comes com- 
plete with three highly regulated 
low-ripple power supplies (fixed 
5VDC@1A; + and -15VDC, 
variable. @0.5A). Plus yourchoice 
of a solderless breadboard; a pre- 
etched.pre-drilled PCB which em- 
ulates the hole connection of the 
solderless breadboard's pattern; 
or a blank foil board you can use 
for existing PCB designs. All, 



housed in our attractive, high- 
impact case (4"H x 10"W x 7"D), 
complete with aluminum front 
panel and hardware. Priced from 
just $149.95* 

The Idea Box has the 
capacity for big ideas as well 
as small ones. You can stack any 
of the three circuit cards, in any 
combination. 

So, before you tackle your 
next project, get a head start with 
a little help from us: have an Idea 
Box on hand. After all. good ideas 
shouldn't be kept waiting. 




GLOBAL SPECIALTIES 

CORPORATION 

70 Fulton Terr . New Haven. CT 06509 (2031 62-4-3103. TWX 710-465-1227 

OTHEfl OFFICES San Francisco 1415] 421-S872. TWX 91D-372-7992 Europe Phone Saffron-Maiden 0799-21682. TLX 817177 

Canada' Len Finkler Lid . Downsview, Ontario 

Call toll-free for details 1-800-243-6077 

During business hours 

'Suggested U.S. resale. Prices, specili cations subject to change without notice 

O Copyright 1981 Global. Specialties Corporation. 
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is excellent for adjusting convergence as it ' 
combines the properties of both dots and cross- 
hatch at the same lime. 

Some of the WR-SlSB's nicer features, not 
always mentioned in the specification sheets, 
include the use of BNC connectors for the RF 
and IF outputs as well as for the video output 
line. The need to connect the Signalyst to 
another series of connectors has been consid- 
ered by the inclusion of a BNC-to-"F" adaptor 
with the WR5I5B. A 75- to 300-ohm trans- 
former and an isolation head are also supplied 
as standard accessories. By using the IF output 
connected directly to a TV set's IF stage it is a 
simple matter to check Tor a defective tuner in 
much the same way as one would use a tuncr- 
subber. 

The polarity of the trigger pulses allows for 
viewing events which occur either during the 
scan time or during the blanking period. The 
sixth bar of the color- bar display is marked Tor 
ease in identification on both the TV screen 
and the scope pattern. The latter is useful for 
checking the demodulation angle since the 
marked bar will represent the B-Y signal. 

The amount of theory provided by the 
instruction manual is enormous and can be of 
great assistance to any technician who takes 
the time to study it. One section in particular 
stands out as something that most instrument 
companies fail to provide. That is a special 
troubleshooting section to aid the user in ser- 
vicing the unit should it fail, VIZ has provided 
no fewer than eight pages of schematics, as 
well as a complete description of the theory of 
operation. 

One thing is important if you are to realize 
the most benefit from the WR515B . . . read 
the instruction book before assuming that you 
know how to operate the unit. If you take the 
lime to become acquainted with the operation- 
al aspects of the Signalyst, then you will soon 
realize that the unit is more than an ordinary, 
run-of-the-mill color-bar generator. The VIZ 
WR-515B carries a suggested list price of 
£275. R-E 



Triplett Model 3400 Digits 



VOM 




CIRCLE 102 ON FREE INFORMATION CARD 
TODAY PRACTICING TECHNCIANS, AS WELL AS 

home experimenters, are rapidly discovering 
that a digital voltmeter (DVM) of some sort is 
a must on their benches. With the lower volt- 
ages found in solid-state units, a fraction of a 
continued on page 32 
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Problem: 

Build an oscilloscope light enough 
to carry in the field, yet sophisticated 
enough to use in the repair shop. 
And bring it in at under $600. 

Solution: 

Non-Linear Systems' MS-230. 

A 3 lb. 10 oz. miniscope. 




At 3 lbs. 10 oz„ the MS-230 is the lightest miniscope around. Now you can take the scope to the 
problem. Or bring the problem to the scope. 



It's easy to get carried away with 
the MS-230. Our remarkable, new 
30-megahertz, battery-operated, 
dual- trace miniscope. At 3 lbs. 10 
oz., it's the smallest, lightest mini- 
scope in the field today Suddenly, 
portability's not a problem anymore. 




On a benchtop or a belt, over a shoulder or in a 
tool kit, the MS-230"s ready to go. 

Sets up shop. Makes housecalls. 
The state-of-the-art MS-230 is at 
home anywhere there's a need to 
accurately test or measure elec- 
tronics equipment. 
TV repairmen find it works 



wonders in the field. Tuck it in the 
tool kit, sling it over a shoulder or 
slip it on a belt, and it's ready to 
make a quick on-site diagnosis. 

It's a great benchmate in the 
shop, too. Checks distortion, com- 
pares circuit inputs and outputs, 
finds faulty components. All with 
equal ease. And the MS-230 is so 
compact it doesn't clutter up the 
work area. 

What's more, the versatile MS-230 
is perfect for servicing microcom- 
puter systems, maintaining avi- 
onics equipment and diagnosing 
sophisticated medical equipment, 

A trio to pick from. If your work 
demands an oscilloscope that 
handles virtually all normal appli- 
cations with unblinking accuracy, 
we've got your number. The MS- 
230. A superb value at $598.15. 

We also make miniscopes to 
match other budgets and needs. 
Take the MS-215, for example. It's 
a 15 MHz, dual-trace scope priced 



at $465.45. OrtheMS-15, 15 MHz, 
single-trace at $349.80. 

And each model is available with 
optional accessories to help you 
get the job done. Like a 10:1, 
10 megohm probe and leather 
carrying case with shoulder strap 
and belt loop. 

When it comes to portable, afford- 
able, accurate miniscopes Non- 
Linear Systems leads the way 

MS-230 at a glance 



Vertical Bandwidth: 


30 MHz 


Deflection Factor: 


10 mV/div to SO V/div, 
12 calibrated ranges 


Input Impedance: 
Time Base: 

Horizontal Bandwidth 


1 megohm in parallel 
with SO pF 

0.05 fiSec/div to 

0.2 Sec/djv, 21 calibrated 

ranges 

200 kHz 


Trigger Modes: 


Automatic, Internal. 
External and Line 


Power Sources; 
Internal: 

External; 


Rechargeable lead 

acid batteries 

115 VAC or 230 VAC, 

50-60 Hi via plug-in 

transformer 


Size: 


2.9' H x 6.4" W x 8.6" D 
(74 mm x 163 mm x 
218 mm) 


Wfetght: 


3 lbs. 10 oz.( 1.65 Kg) 



Get the word on us. Non-Linear 
Systems has been intelligently 
innovating in the digital testing 
industry for nearly three decades. 
From the introduction of the first 
digital voltmeter to breakthrough 
products like the MS-230. 

To get the whole story, from 
product facts to philosophy write 
for our free 1980 Catalog today. 
Non-Linear Systems, Inc., Box N, 
Del Mar, California 92014. Tele- 
phone (714) 755-1134, TWX 
910-322-1132. 



Non-Linear Systems, Inc. 

Specialists in the 
scienceof staying ahead. 

Non Linear Syilcm. Inc 
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Non-Linear Systems, Inc. 

Box N, Del Mar, California 92014 

Please send me your free 
1980 Catalog. 
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IN FACT, NTS ELECTRONICS 
PROGRAMS INCLUDE THE 
WIDEST ARRAY OF SOLID STATE 
AND DIGITAL EQUIPMENT EUER 
OFFERED BY ANY HOME STUDY SCHOOL. 



Simulated TV Reception 



Now, for the first time, you can learn all about micro- 
computers by working with your own production model at 
home. We'll explain the principles of troubleshooting and 
testing this remarkable instrument and, best of all, we'll 
show you how to program it to do what you want. 

It's the perfect opportunity for you to learn BASIC 
high level language programming and assembly 
language programming. 
Then, to learn how to localize microcomputer problems 
and solve them, you'll experiment and test with a digital multi- 
meter and other testing gear. 

But most important, you get to assemble and work with 
today's most sophisticated microcomputers, not home-made 
training devices. We believe this makes learning a lot more 
relevant and exciting. 

In fact, production-model equipment is featured in all 
NTS electronics programs. 

Our Color TV servicing program boasts the NTS/HEATH 
digital color TV (25" diagonal) you actually build and keep. 
In Communications Electronics you'll build and keep an 
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer. 

Whichever NTS electronics program you choose, you can count on working with much 
the same kind of equipment you'll encounter in the field. 

Find out more in our full color catalog on the program of your choice. 

NTS also offers course in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 
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Digital Multimeter 



1. The NTS/HEATH H-89 Microcomputer features floppy disk stor- 
age, "smart" video terminal, two Z80 microprocessors, 16K RAM 
memory, expandable to 48K. Available in NTS's Master Course in 
Microcomputers. 

2. The NTS/Rockwell AIM 65 Microcomputer A single board unit 
featuring an on-board 20 column alphanumeric printer with 20 
character display. A 6502-based unit4K RAM, expandable. 
Available in NTS's Microprocessor Technology Course. 

3. The NTS/KIM-1 Microcomputer A single board unit featuring a 
6 digit LED display with an on-board 24 key hexadecimal 
calculator-type keyboard, A 6502 based microcomputer with IK 
of RAM memory, expandable. Available in NTS's Master Course in 
Electronic and Industrial Technology. 



NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TEGHNICAL-THAQE TRAILING- SINCE 1 BG-5 

Rosidont and Homa- Study Schools 

4600 SO. FIGUEBOA ST.. L0SAHSELE5. CA. 9003? 



NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street, Dapt. 206-0Z1 
Los Angeles. California 90037 

Please rush FREE color catalog on course checked below 

□ Micro Computers/Microprocessors □ Auto Mecha n ic s 

□ Communications Electronics D Air Conditioning 
Q Digital Electronics □ Home Appliances 

□ Industrial Technology □ Co lo r TV Servl cl n g 




Name 



Age. 



Address 
Apt 



.City. 



State 



Zip 



□ Check if interested in G.I. information. 

□ Check it interested ONLY in classroom training in Los Angeles. 
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EQUIPMENT REPORTS 

continued from page 26 



unit of difference in measurement may be the 
difference between proper and improper oper- 
ation. With ordinary analog meters, even if 
extremely accurate, it would be quite difficult 
to tell the difference between values that may 
be only 0. 1 volt apart. 

We recently tested the model 3400 digital 
VOM by Triplett. It is called a digital VOM 
because it contains current, as well as the usual 
voltage and resistance scales. It has a 3'A-digit 
LCD readout, featuring 0.5-inch-high charac- 
ters. The overall size of the unit is 3 X 5% X 
IV] inches and it is housed in a brown two-tone 
case. 

As with any other instrument, it's a good 
idea to read the instructions before doing any- 
thing else. For example the model 3400 comes 
complete with a 9-volt battery, but how to 
install that battery is anything but obvious. It 
is not a difficult procedure, but a few moments 
of reading can save quite a bit of time. 

Triplett has designed the model 1400 for 
long battery life by using an LCD readout, and 
the instruction book anticipates a minimum 
life of 200 hours when using an alkaline bat- 
tery as supplied. One common complaint about 
LCD readouts is that they are impossible to see 
in dark areas. It is true that LED's would over- 
come the problem, but they would also con- 
sume batteries much more quickly. There is an 
indicator that signals the user when there are 
50 hours of battery life remaining. 

Ranges and functions are selected by a 
front-panel rotary switch. DC volts are mea- 
sured in five ranges from 200 mV to 600 V 
full-scale, with an accuracy of ±0.75% of 



reading, ± 1 digit. The AC-voltage ranges are 
the same but the accuracy is ± 1 .5% of read- 
ing, ±2 digits on the 600- V range and ±1% 
on the lower voltage ranges. 

The AC and DC current ranges are 2 mA, 
20 mA, 200 mA, and 2 amps full-scale. Accu- 
racy in those ranges is dependent upon the 
range and whether it is AC or DC, but it is no 
less than 1 .5%, ± I digit on the highest DC 
range and ±2%, ±2 digits on the highest AC 
range. Seldom is a measurement of current 
required that needs to be closer than those tol- 
erances provide. 

The resistance ranges are quite unusual in 
that alternate scales are of the "low-power" 
variety. Those are useful for testing semicon- 
ductor devices. Resistance is measured in five 
ranges, 200 ohms, 2000 ohms, 20 K ohms, 2 
megohms and 20 megohms full-scale. The 
accuracy of those ranges is no less than ±1% 
of reading, ± 1 digit, and again, the lower 
scales are even more accurate. 

As mentioned, there are resistance ranges 
that will be useful in testing transistors and 
other semiconductor devices. The rotary 
range-selector switch is color- coded so that the 
low-power ranges appear in green and the 
high-power ranges appear in black. The low- 
power ranges will not turn on a semiconductor 
device while checking it, which means that 
there is no reason to switch the polarity of the 
leads when checking for a short. The black 
ranges will cause a semiconductor to be for- 
ward-biased and are therefore useful for 
checking the operation of the junction in the 
normal manner. 

Among its features, the model 3400 boasts 
auto-zeroing and auto-polarity as well as an 
over-range indicator. When the range has been 



exceeded, a figure "1" will be displayed in the 
leftmost position of the readout along with a 
"+" or " — ". In addition, the front-panel test- 
lead jacks are of a recessed type that makes it 
virtually impossible to come in contact with a 
live wire at the point of connection to the 
meter. Triplett emphasizes safety and uses the 
first two pages of the model 3400 instruction 
manual to deal with the importance of that 
subject as regards taking measurements in 
electrical circuits. 

In operation, it was found that the readings 
obtained on the model 3400 were well within 
the manufacturer's specifications, The LCD 
readout was easy to read and the various auto- 
matic functions all performed as stated in the 
instructions. En addition, it was found that the 
size of the model 3400 was ideal for bench use 
as well as small enough to allow it to be carried 
conveniently. The case has small rubber bump- 
ers at the corners of the bottom that prevent 
the unit from sliding around on your work sur- 
face. There is also a small wire stand included 
that holds the model 3400 at a 45-degree angle 
on your work surface. 

The instruction manual is quite small but 
there is an abundance of material packed with- 
in the pages. One section describes the theory 
of operation while another contains application 
notes. Another section explains transistor test- 
ing using the model 3400. The manual also 
provides a complete parts list as well as a sche- 
matic diagram. 

The Triplett 3400 is covered by a one-year 
limited warranty for parts and service. It 
comes complete with a spare fuse and insulated 
alligator clips. A carrying case is optionally 
available. 

continued on page 34 
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DMM+Vari-Pitch+Logi-Trax= MX-333 

World's Fastest Troubleshooter 



S 



Model 
Model 331 



* 0.1% Basic Accuracy 

* LCD Display In Unique 
Wide Vue Case 

* Uses Single 9V Battery 
■ Compact Size. Rugged 

Construction 



* Overload Protection 
•Exclusive VARI-PITCH 

Audible Output (MX333) 

• Fast LOGI-TRAK Logic 
Function (MX333) 

•20Q Range (MX333) 



plus these popular sellers in stock and available for immediate delivery. 




Compact Video Generator 

■ Video oulpul for VTR. CCTV 
and monitor applications 

* Ad|ustatHe RF. channel 2-A 

• 1 1 rock stable patterns* 10 
step gray scafe staircase * 3 
bar and 10 bar galed rainbows 

• Adjustable chroma levels 
(0-150*11) * Crysfat controlled 
chroma and timing oscillators 
for stability Irorcv 2Cf to 12? 

* Rugged high impact 
Ihermoplaslic case and 
protective cover 

Model 240 




Pocket Semiconductor Analyzer 

• Automatic. " hands- off ' 
operation — frees both hands 
f or troubleshooting • Jnslanl 
GOO D- BAD analysis — 
including LEAKAGE — oi 
NPNs. PIMP'S. FErs. djodes & 
SCO's; m or out-ol-circuil. 

• Rugged, all solid slate — no 
mrjYino, parts. • Compact 
polypropylene case. • Wilt not 
damage transistors, diodes, or 
circuits under lest, • Powered 
by 2 std 9 V batteries (not inc.) 

Model 216 




LCD Digital Multimeter 

■ Automatic polarity, zero and 
ovarrange indication 

• Easy-to-read ! ?" high LCD 
display 

« ' ; year battery lila in typical use 

• 12 o?. including 9V battery 

• Withstands A It. drop wilnout 
toss of accuracy 

• Automatic decimal potnt buttt 
in low batte/y indicator, drode 
and transistor testing 
capability (LX3C4 only] 

LX 304 LX 303 



& 



Order with Confidence and get the Ford ham Ad vanta ge! 

our prices TOLL FREE 

(800)645-9518 

l* ' m N V Slale call [5161 752-0050 




855Conklin St Farmingdale, N.Y. 11735 




■ Master Charge 

■ BankAmericard 
« VISA ■ COD 

■ Money Order 

■ Check 
COO's extra 
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THE W»SER , 
EXPERIMENTER* 




ELECTRONS 
BQQK CLUB 

2 




$ 



Take 6 

great books for 

(values to $100.70) 



THE fOMPlE' E . 



Start saving now with discounts up to 75% on hundreds of 
interesting, info-packed volumes . . . PLUS special Members' 
Bonus Benefits! 




HOW tl MM ML. 



ROBOT 





Join now, and 



More fine books to pick from . . . 

• Master Handbook of Electronic Tables & 
Formulas — 3rd Edition. List $14.95. No. 
1225 

• Display Electronics. List $9.95. No. 861 

• Towers' International Op Amp Linear-IC 
Selector. List $12.95 (vinyl). No. 1216 

• Master Handbook of 1001 Practical Elec- 
tronic Circuits, List $15.95. No. 800 

• Programs in BASIC for Electronic En- 
gineers, Technicians & Experimenters. List 
$8.95. No. 1095 

• The Power Supply Handbook. List $15.95. 
No. 806 

• All About Telephones. List $8.95. No. 1097 

• Practical Electronics Math. List $15.95. 
No. 1136 

get a 1981 Electronics Projects Calendar 




FREEH (List $4.95) 



7 very good reasons to try 
Electronics Book Club . . . 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club News Bulletins. All about current selections — mains, 
alternates, extras — plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

• "Automatic Order", Do nothing, and the Main selection 
will be shipped to you automatically! But . . . if you want an 
Alternate selection — or no books at all — we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes 

• Bonus Specials. Take advantage of sales, events, and 
added-value promotions 

• Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute info 



ELECTRONICS BOOK CLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in Electronics Book Club and 
send the 6 volumes circled below, plus a free copy of 1981 
Electronics Project Calendar. I understand the cost of the 
books selected is $2.95 (plus shipping/handling). If not satis- 
fied, 1 may return the books within ten days without obliga- 
tion and have my Membership cancelled. I agree to purchase 
4 or more books at reduced Club prices during the next 12 
months, and may resign any time thereafter, 

800 806 861 1055 1066 1076 1095 1097 
1123 1133 1136 1169 1187 1199 1201 1203 
1205 1216 1225 1236 1241 1243 1250 1271 



Name 



_Phone_ 



Address . 
City 



State Zip _ 

(Vat id for new members only. Foreign and Canada add 15%). 
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The model 3400 digital VOM sells for SI 25 
from Triplett Corp., One Triplet! Dr., Bluff- 
ton, OH 45817. R-E 

Data Precision Model 938 
Capacitance Meter 
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DATA PRECISION, A D1VSION OF THE ANALOGIC 

Corp. (Electronics Ave, Dan vers Industrial 
Park, Danvers, MA 09123) has made quite a 
few very compact but accurate instruments. 
Now they are out with a new one, the mode! 
938 capacitance meter. It mesures capaci- 
tances from 1 pF to 2000 uF in eight ranges, 
and displays the value on a Vh" digit LCD. 

The circuitry is based on dual -slope integra- 
tion. The capacitor under test is charged by a 
precise voltage and then discharged. The 
charge and discharge times are integrated over 
several cycles. The result is a measure of the 



unknown capacitance and it is displayed on the 
readout. All of that is done with CMOS IC's 
including one LSI unit. 

The unusual thing about the mode! 938 is 
that, despite its accuracy and wide coverage, 
it's not so big that it has to be wheeled around 
on a cart. In fact, it fits into your shirt pocket. 
The unit is powered by a 9-voll battery and the 
expected battery life is 100 hours (200 hours 
with alkaline batteries). An AC adaptor (mod- 
el BE9) may be used for bench work. 

To operate the tester, connect it to a capaci- 
tor and turn the switch on. If you see only the 
"1" digit and the decimal point, switch to one 
of the other ranges until you finally obtain a 
reading. The capacitance will be displayed in 
pF, nF, or nF, depending on the range chosen. 
If the capacitor is shorted, the model 938 will 
display the overrange indication on all ranges 
and the minus sign is also displayed. The volt- 
age applied across all capacitors is 2.8 volts. 
Leakage in a capacitor can be detected by 
switching to the next range. That should only 
move the decimal point. If the reading 
changes, however, there is leakage. That is 
because the lower the range used, the higher 
the resistance seen by the capacitor. 

The short test leads have banana plugs and 
clips. Special sockets are provided just above 
the test-lead jacks, for inserting the leads of 
very small capacitors. Those have spring con- 
tacts. The small amount of capacitance of the 
test leads can be neutralized by using the zero 
adjust control on the front panel. You can 
then hook up the capacitor, without moving 
the leads, and the reading will be very accu- 
rate. (Also, keep your hands off the lest leads 
and the capacitor leads under test.) 

The input to the model 938 is fuse-protected 



against accidental overloads. The battery and a 
spare fuse are located inside the back cover. A 
warranty certificate, a certificate of confor- 
mance, and a final test-calibration certificate 
card are included with each instrument. The 
instruction manual gives full data on the opera- 
tion and calibration of the mode! 938 and also 
includes an explanation of how it works. 

Here is a handy instrument, and one that 
should find many uses among technicians and 
experimenters. The model 938 has a suggested 
retail price of $ 1 79. R-E 

Exatron Stringy Floppy 
Data-Storage Device 




CIRCLE 104 ON FREE INFORMATION CARD 
THE TWO MOST COMMON METHODS OF EXTER- 

nal memory storage used with microcomputers 
are cassette recorders and floppy disks. Since 
they are generally only regular audio record- 
ers, the recorders used for that purpose arc 
relatively slow. The disk systems are fast, but 
expensive — often over $1000 with the addi- 
tional memory and interfaces involved. 

The Exatron Corporation now offers a third 

alternative — a relatively fast digital-recording 

continued on page 36 
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Microcomputer-Controlled 
Autoranging DMM Model 2845 



■ Computer stabilized accuracy to 0.1% 

■ Auto-perfection 

Selects range for maximum resolution 

■ Audible continuity indicator 

Built-in audible tone generator 
* G-MOV overload protection 
Provides AC and DC voltage range protection to 
1 000 VDC or AC peak 

■ Shielded in RF fields 
Accuracy maintained in RF fields 



Long life, high reliability 

Four hermetically sealed reed relays perform 
range switching with virtually no contact wear. 
Microcomputer intelligence 
Designed around 4-bit microcomputer. Analyzes 
stored data and range that provides greatest 
display resolution. Program memory capacity 
1 024 x 8 bits of ROM supported by 48 x 4 bits of 
data memory RAM 



. in stock and available for immediate delivery. 



Dual Trace 5" 

30 MHz Triggered Scope 

Model 1479A 



Sweep Function 
Generator 
Model 3020 



Semiconductor 
Transistor Tester 
Model 520B 






Portable Digital 
Capacitance Meier 
Model 820 




& 



Order with Confidence and get the Fordham Advanta ge! 

fall for 

our prices TOLL FREE 

(800)645-9518 

* ' iflMV *XAtt> r-all fulfil 7^?-rwif;n 




in N ¥ Slate call [51 6) 752-0050 



855 Conklin St. Farmingdale, N.Y. 11735 




■ Master Charge 

■ BankAmericard 

■ VISA ■ COD 

■ Money Order 

■ Check 
COD's extra 



€ 
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NEW... 



LOW COST CAPACITANCE 
METER MODULE!! 



aaaambtod and 
tested ... for only 



am jkAp Connect this high-quality Albia Capacitance Meter Module 

#11 ISJO Model DM-8 to your digital multimeter and turn it into a 

^i?fl ^~!r Digital Capacitance Meter — the low cost way! 

W m mw Z»— — Push *° re a d range (button) from 1 pf to 20,000 Mf. 

"""* — Zero calibration control 
INSTANT ORDER ~~ ln one eas V to use > self-contained package 

iiirnnunTinii — battery powered (with "push to read" battery saver) 

below! IN STOCK! IMMEDIATE DELIVERY! 



LOW COST HIGH FREQUENCY COUNTER 



The Albia Model DM-7, 8 Digit High Frequency Counter is 
easy to use, switch selectable time base input by a single 
BNC, nothing to build — nothing more to buy! 

— 5Hzto550 MHz 

— 8 big easy-to-read .43" High Intensity LED display 

— Crystal (±3 ppm @> 25"C) Controlled 0.1 or 1 .0 sec. gate times 

— Convenient bench top size {7"x10"x3" 
durable attractive case 



NOT A KIT 



NEVER BEFORE AT THIS 
LOW PRICE 



| 1 \j EL i= 




COMPLETELY ASSEMBLED • PRE-CALIBRATED • PRE-TESTED 



NOT A 

KIT 




NEW ALBIA DESIGN-MATE 
CIRCUIT DESIGNER 

Albia Quality Hardware — Your Ideas — noi a kit — pre* 
wired pre-tested — don't let ihjs price Tool you. this is a 
high quality,, htgh IC capacity, portable sell-contained 
circuit designer — includes.; 

— Control switches and buffered LED logic Indicators. 

— Pfufl-in your iC's into sgldefless breadboards, lie-in 
power and ground, connect your logic switches and 

LED indicators - FAST, EASY TO USE' 

— All interconnexions, between LED's, 
switches, and circuits via 22-26 solid wire. 

-*Setf*powered, in one compact, good look- 
ing and durable carrying case. 

— Ideal for home experiments, the laboratory 
and students. 

— Battery t4 l Vi Volt C cells*) or AC powered 
provides economical bench use or 

convenient portable use. 
Available In two models. 



INSTANT ORDER 
INFORMATION 

BELOW! 



Albia Motiei DM-5A 
containing 4 LED's 

and 4 logic switches 



Albia Model DM-5 
contains 3 LED's and 
8 logic switches 
"Batteries not included. 



49 9 
64 9 ^ 



C* 





ALBIA'S ECONOMY DIGITAL 

DM-9 MULTI-LOGIC 
COMPATIBLE 5-1 5WQC PROBE 

The features are many on this qua* 
dty Albia's tesl instrument; will 

detect low repeat rate pulses [up to 
1.5 MHz); detects low, high or 
pulsed logic levels with a mini- 
mum detectable pulse width of 300 
nsec. Easy-lo- 



interpret 3 LED 
readout. Built-in 
ove revolt age 
and reverse 
polarity 
protection. 



$9R95 



26 



IMMEDIATE DELIVERY . . , HUT A KIT 

ALBIA EXTERNAL REGULATED, 
SHORT PROOF ADAPTER 



Model DM-SB, supplies 
up to 300 MiUiAtnps at 
5V, saves balteries . ONLY 



$1095 



19 



REGULATEDTRIPLE POWERSUPPLY 
BARGAIN PRICED ALBIA MODEL DM-6 



A fully assembled and tested power supply that A 
provides a solid, fully wired triple power supply S 
including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp. " 
and — 5Vto— 15V@ 0.5 Amp — all supplies regulated 
short proof. Each supply has short indicator LED. 
Complete and ready for use in a durable 
{8"x6"x3 1 A") metal case. 



79 
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FREE!! 

BIG 
1981 SALE 
CATALOG 

42 pages of 

exciting 

bargains! 

I Send today! 1 . 





FOR FAST AND DEPENDABLE DELIVERY SERVICE 
CALL COLLECT: 1-203-467-5590 
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WE ACCEPT MASTER CHARGE, tflSA AND AMEX CREDIT GAUDS 



l>«dkHl1)HMHlll«f T'^-i'SliuTB » rnta llwi m U 1 pmcf m^. fri* n*n Mi 1 5V*. 

ALBIA ELECTRONICS INC 
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FREE ALBIA 

"SURPRISE 

PACKAGE" WITH 

EVERY ORDER 

RECEIVED 

by Februarys, 1981 
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EQUIPMENT REPORTS 

continued from page 34 



device designed for that specific purpose. The 
Stringy Floppy is a 4X6X2V; inch self-con- 
tained unit. The circuitry, which also acts as a 
keyboard de bouncer for the TRS-80, uses an 
EPROM (Erasable Programmable Read- 
only A/emory), so no memory from the host 
computer is used and no special software is 
needed. The simplicity and speed of operation 
make the Stringy Floppy a considerable im- 
provement over the cassette recorder, 

While the Stringy Floppy does not match 
the speed of a disk system, it is over 1 4 times 
faster, easier to use, and more reliable than a 
typical cassette-based system. 

Connecting the TRS-SO version of the 
Stringy Floppy to a Level II system takes 



about a minute. It just plugs into the wall, and 
the ribbon-cable connector pushes on to the 
PC board bus at the left rear keyboard -unit 
slot. First, type system, thru press ENTER, 
type "/ 12345", press enter, and a confirming 
message on your display will tell you that the 
Stringy Floppy is on line. If you check the 
TRS-SO memory you'll find it's stil! all avail- 
able. 

You can leave your cassette recorder at- 
tached — the Stringy Floppy does not interfere 
with the recorder in any way. But you'll find 
that you'll only be using the cassette recorder 
for iransfering old programs to Stringy Floppy 
wafers. Wafers? Yes, the Stringy Floppy uses 
2V<X I'/iXVii inch wafers (smaller than a 
business card) containing continuous-loop '/i«- 
inch wide data tape. Wafers are $2 each and 
are available with 5-, 10-, 20- and 50-foot 



O 

z 

o 

cc 
I- 
o 

IXJ 

_l 

UJ 

6 

Q 

< 

IX 



CARRY ON AN INTELLIGENT 
CONVERSATIQN WITH A 
COMPUTER... 
AND SAVE 10% 






IpOQ 



Sams makes computers simple. Sams basic computer books are designed 
for the person who wonts to learn more about computers but doesn't know 
where to begin. 

ACT NOW AND SAVE 10% ON ORDERS OF $20 OR MORE. 
Computer Dictionary (3rd Edition] — A must for the person learning about 
computers. Translates computer jargon Into language that anyone con 
understand, 12,000 definitions. 624 pages. No, 21652. 512.95. 
The Howard W. Sams Crash Course in Microcomputers — The quickest way to 
get a solid background In microcomputers. This 264-page serf-teaching 
computer course will provide a working knowledge of microcomputers In a few 
hours. No. 21634. $17,50, 

Guidebook To Small Computers— A must for anyone thinking about buying o small 
computer for home, office or business. No. 21698. $4.95. 
Personal Computers Handbook — Answers the "how", "wharf, and 
"why" questions a potential computer user might have. No. 21724. 
$11.95. 

Microcomputers for Business Applications — Remove the mystique 
of microcomputers for the serious businessman. No. 21583. $8.95. 



Sams 
Books, 



MAIL TO: Howard W. Sams ft Co, I no, 430D West 62nd Street. RO. Box 70 92 
Indianapolis. IN 46206 [317) 298-5400. 



Quantity 






Computer Dictionary 
Sams Crash Course in Microcomputers 
Guidebook to Small Computers 
Personal Computers Handbook 
Microcomputers tor Business Applications 



□ Payment Enclosed D Check □ Money Order 

D VISA D Master Cha rge Interbank No 

Account Number 

Name [print] 

Address - 



No. 21652 S12°5 _ 

No. 21634 $17.50 _ 

No. 21724 $ 4.95 _ 

No. 21724 $11.95 - 

No. 21583 $ 805 _ 

Amount of Order S_ 

Deduct 10% on orders of $20 or more $_ 

Add locol sales tax where applicable $_ 

Shipping & handling costs $_ 

Total amount of order $_ 



2.00 



-(minimum credit card purchase $10] 
Expiration Date— 



-Signature- 



O • City. 



-Srote- 



-Zlp- 



Prices subject to change without notice. All books available from Sams Distributors, Bookstores, and Computer 
Stores. Offer good In U.SA only. In Canada, contact Lenbrook Industries Ltd, Scarborough, M1H, 1H5, Ontorio, 
Canada. Offer expires 4/30/S1. AD061 
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tape lengths — you simply use the shortest 
length for your program requirements. 

A 4K. program will fit on a 5-foot wafer, and 
the transfer takes approximately six seconds! 
The Stringy Floppy processes signals at 7200 
baud, as compared to 500 baud for a Level I! 
cassette recorder. That's about 62% charac- 
ters- per-second for the cassette, and 900 char- 
acters- per -second for the Stringy Floppy. A 1 5- 
K byte program, which takes four minutes to 
load from a Level H cassette, takes under sev- 
enteen seconds to load from a Stringy Floppy 
wafer. The wafer tape runs at about ten inches 
per second. 

You only need to remember three new com- 
mands: ©new, ©save and ©load. The ©new 
command locates the beginning of the silver- 
foil wafer tape and writes (records) a digital 
signal on the entire tape length. It then goes 
through the continous loop tape again verify- 
ing every bit before it stops, displaying a total 
byte count on the screen. That is far better 
than just erasing a tape, as it validates the abil- 
ity of the entire tape to hold data bits. 

When you use the ©save command, you 
also assign a program number from 1 to 99, in 
sequence. The Stringy Floppy writes the pro- 
gram on the wafer tape, then continues around 
the tape loop, locates the just-written program 
by number, and verifies every bit before dis- 
playing a done message. No more rewinding 
and typing Cload? to verify — fine! 

The ©LOAD command loads the contents of 
the wafer's next program into computer mem- 
ory. If you want a specific program number, 
just add that number to the end of ©load, 
such as ©load i. You can store up to 99 sepa- 
rate programs on a single wafer. 

There are no controls on the Stringy Flop- 
py, but there are two red LED's. One lights 
whenever the motor is running, and the other 
lights whenever the Stringy Floppy is writing 
onto the wafer tape. 

The speed of the Stringy Floppy makes it 
practical to handle data. A special data I/O 
(in put/ output) tape is provided. It takes less 
than one second to ©LOAD and provides several 
additional commands. Incidentally, all Stringy 
Floppy commands can be imbedded into BA- 
SIC programs, as well as keyboard-entered. 

For machine-language buffs an ESF Ma- 
chine Language Monitor is available. Howev- 
er, even without the monitor, machine lan- 
guage programs can be saved. If you know the 
Starting address and length, they can be loaded 
with ©load in the regular way. 

The Stringy Floppy EPROM contains vari- 
ous error messages. But since the system is so 
reliable, you may never see many of them. The 
parity or checksum errors appear on the 
screen on a bad ©new or ©LOAD, if one or 
more bits don't load or verify properly. During 
©SAVE and ©new, a small silver, removable 
disk must be in position to write on the tape. If 
that disk is missing, a write-protected error 
will be displayed. That allows you to be sure a 
tape you want to save cannot be recorded over. 
Also, during ©save, a TAPE TOO SHORT error 
message tells you to use a different wafer for 
that program. 

The users manual is very complete, and 
guides you though each operation with clear 
instructions and examples. Up to seven Stringy 
Floppies can be daisy-chained onto one system 
and individually addressed, to allow transfer of 
data between each. That is much more practi- 
cal than a dual-cassette system, since no 
rewinding of tapes is required, and data is 
transferred 1 4 limes faster. 

continued on page 42 
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Ma Bell will rent you 
a Speakerphone® for 
about $180 a year. 
But you can own 
the miichVi 
ve 






Speaker 

for half that price! 



It's the hands- free 
telephone for office, home, 
lab, studio, warehouse 
or farm building. Plus, 
it's an automatic 
redialer, too! 
And, no installation- 
just plug it in! 




If you've ever watched "Charlie's 
Angels" on TV, you've seen how useful 
a Speakerphone can be. It allows all the 
Angels and Bosley to listen to, and talk 
to, The distant Charlie at the same time. 
Even when Bosley is alone in the office, 
the hands-free Speakerphone lets him 
write, check his files or do other work 
while carrying on a telephone 
conversation. 

For conference calls or private calls, in 
the office or in the home, the Speaker- 
phone is almost ideal. 

But... 

AT&T won't sell you one. You've got 
to rent it— month after month after 
month. And the rates vary from state to 
state. In Illinois, for example, it's $10 a 
month. In New Jersey, it's $15 a month 
—$180 a year. There's also an installa- 
tion charge (e.g., $57.50 in Illinois). 
Plus, it has to be hooked up to a conven- 
tional telephone, on which you also pay 
rent. 

Because of the installation, you can't 
move the Speakerphone from room to 
room, as needed. And, as often as not, 
the cord that's installed is too short to 
permit you to place the unit exactly 
where you want it on a desk or confer- 
ence table. 

For all these reasons, and others. . . 

YOU'RE BETTER OFF WITH THE 
TELE SPEAKER 

The Tele Speaker is smaller, lighter 
and much more versatile than the 
Speakerphone /telephone combination. 
And much less expensive. 

Exceedingly compact, the all-in-one- 
unit Tele Speaker can be placed on a 
desk, table or counter, or even hung on 



a wall. There's no installation needed. 
You don't even need an AC cord, or 
batteries. Just snap the modular plug 
into'your regular phone jack in the wall. 
The coil cord can be stretched to 12 feet. 
If you need a longer cord, extension 
cords are available. (For use with 
multiple-phone lines, adapters are 
available.) 

And the Tele Speaker is complete in 
itself. No extra phone is needed. 

EVERYTHING'S BUILT IN 

A built-in omnidirectional microphone 
and speaker let you talk and listen 
hands-free. It lets others in the room 
participate in the conversation, too. But 
you can also hold the Tele Speaker to 
your ear for private conversations. 

There's a four-level volume control 
with LED indicator lamps, so you can 
adjust the speaker just the way you 
want it. Plus a "Power On" indicator. 
And a "Hold" key lets you hear the 
other party without them hearing you. 

AUTOMATIC REDIALER, TOO 

Here's another time- and money- 
saving feature. Press the "Redialer" 
key, and the last number you called — up 
to 21 digits long—is redialed automat- 
ically. It's great for coping with busy 
signals. 

And whether you're in a push-button 
or rotary-dialing area, the Tele 
Speaker's push-button keys make 
calling fast and easy. 



PRICED LOW ENOUGH EVEN 
FORTHEHOME 

You can own a Tele Speaker for the 
incredibly low price of $69.95. , .or two 
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of them for just $84.95 each. Plus just 
$2.50 per order (not per unit) for ship- 
ping and insurance. 

MONEY-BACK GUARANTEE 

Enjoy using a Tele Speaker in your 
office and/or home for 30 days. If not 
completely satisfied, return the unit(s) 
— insured— for a full refund. But 
chances are you'll keep the Tele 
Speaker (s) for years of hands-free 
telephoning ease. 

The Tele Speaker is also covered by a 
one-year limited warranty on parts and 
labor. Service (if ever needed) is readily 
available. 

So send for one or more Tele Speakers 
today. Mail your'check or money order 
to our address below. Or charge it to 
your Visa, Master Card, American 
Express, Diners Club or Carte Blanche 
credit card. If using your charge card, 
you can order via our toll-free phone 
number: 



800-526-2801 



If busy or no answer, call toll-free: 



800-257-7850 



In New Jersey, call: 800-322-8650. 
N.J. residents, please add 5% sales tax. 



11 MERCURY 1 

Bkifl INTERNATIONAL SALES GROUP > 

404 Madison Avenue, i 

to 

Lake wood, New Jersey, 08701 2 
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GO WITH McGRAW- 

Join the Electronics and Control Engineers' 
club that saves you BIG money on the 




ELECTRONICS DESIGNERS' HAND- 
BOOK. Edited by L J. Giacoletto. 2nd Ed. 
2,344pp., l,686illu$. Now doubled in size and 

with 90% of its material new, this famous classic 
(first edition by Landee. Davis, Albrecht) has 
been thoroughly revised and updated to give 
you no! only the how and the why of all your 
design work but also the how much of every 
design step you take! 
231/494 Pub. Pr, 182.50 Club Pr., J47.50 

STANDARD HANDBOOK FOR ELEC- 
TRICAL ENGINEERS, 11/o. By D. G. Fink 

and H. W. Beaty. 448 pp.. 1,414 situs. A giant in 
every sense of the word, today's most widely 
used source of electrical engineering informa- 
tion and data serves you as no other single 
work available anywhere when you need de- 
tailed, accurate, timely, and reliable lacts and 
how-to on the generation, transmission, dis- 
tribution, control, conversion, and application 
of electric power. 
209/74X Puh. Pr. , S54, 50 Club Pr, , S41 .95 



PHASELOCK TECHNIQUES. By F M 

Gardner. 2nd Ed., 285pp., illus This edition of 
the standard working reference Shows you not 
only better methods of analysis and better pro- 
cedures for deciding on loop parameters, but 
also the circuits and the resulls. 
582029-3 Pub. Pr., S21.50 Club Pr.. SI6.95 

INTRODUCTION TO THE THEORY AND 
DESIGN OF ACTIVE FILTERS. By L. P. 

Huelsman and P. E. Allen, 430pp., tltus Once 
you add active filter design to your repertory of 
specialties, you'll possess a skill that's in great 
demand today. Here's one of the best texts we 
know on the theory, design, application, and 
evaluation of modern active filters and the vari- 
ous techniques used today. 
308/543 Pub. Pr.. $28.50 Club Pr., 121 .SO 



BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL: 



DIGITAL FILTERS. By A, Anionic j 
021/171 Pub. Pr„ $29.95 Club Pr., $21.95 



MICROCOMPUTER INTERFACING. By B. Arlwick 
769/436 Pub. Pr, $21.95 Club Pr., $16.95 



ELECTRONICS DICTIONARY, 4/e. ByJ Markus 
404(313 Pub. Pr.. $24.50 Ciub Pr., S19 .50 



SEMICONDUCTOR DEVICES AND INTEGRAT- 
ED ELECTRONICS. By A G Milnes 
789/487 Pub. Pr. $26.50 Club Pr.. $20.95 

ENGINEERING MATHEMATICS HANDBOOK, 

21m. By J. J. Tuma 

654/29B Pub. Pr.. $24.95 Club Pr., $19.95 



RADIO HANDBOOK, 21 e. By W On 
772/630 Pub. Pr., $21.50 Club Pr„S1 6.60 

TRANSFORMER AND INDUCTOR DESIGN 
HANDBOOK. By W T. McLyman. 
766/755 Pub. Pr., $35.00 Club Pr.. $26.50 

CRYSTAL OSCILLATOR DESIGN AND TEMPER- 
ATURE COMPENSATION. By M. E. FreiKing. 
784/973 Pub. Pr.. $18.95 Club Pr.. $14,95 

NATIONAL ELECTRICAL CODE HANDBOOK, 

16/e. By J F McPartland. 

456/909 Pub. Pr.. $21.50 Club Pr. $16.50 

TRANSISTOR CIRCUIT APPROXIMATIONS, 

3,o. By A. P Malvino 

398/76X Pub. Pr, $17.25 Club Pr., $12.95 
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HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. F 
Stout, Edited by M. Kaufman. 434 pp., 223 
illus. Compact, concise, highly concentrated, 
and containing a storehouse of information, 
this one-slop volume will help you solve any op 
amp circuit problem! 
61T/97N Pub. Pr.. 531.50 Club Pr., $23.50 

ELECTRONIC DISPLAYS. By E G Bylan- 
der, Texas Instruments Incorporated. 172 pp., 
illus. The book describes current electronic 
displays by family types, discussing all as- 
pects of their operation, application, and cir- 
cuit requirements. You cover photometry and 
contrast enhancement, together with the fun- 
damentals of such critical components as 
mounts and drives, interface requirements, 
and other necessary engineering information. 
095/108 Pub. Pr.. $24.50 Club Pr., S1B.5D 

BIT-SLICE MICROPROCESSOR 

DESIGN. By J. Mick and J. Brick. 320 pp., 230 
illus. AH in one place — the crucial information 
you've been needing about the 2900 family of 
bit-slice microprocessor components! A 
remarkable "first." this book designs right 
before your eyes not just one, but two complete 
16-bit machines! 
417/814 Pub. Pr„ 518.50 Club Pr., S14.50 

ELECTRONIC FILTER DESIGN HAND- 
BOOK. By A. B. Williams. 576 pp., 408 illus. 
The book is organized so that you can start 
from practically any set of requirements and 
follow a sequence of clearly outlined steps and 
design tillers ranging from simple networks to 
very complex configurations. Each design 
technique is illustrated with step-by-step 
examples and is accompanied by a wealth of 
applicable schematics, graphs, and tables of 
normalized numerical values. 
704/309 Pub. Pr.. 1.32.50 Club Pr„ 525.50 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Markus. 
1,264 pp., 3,666 circuit diagrams. This 103- 
chapter guide means you can speed up the 
production of new electronic devices with ease 
and thereby lower your production costs. 
Complete with values of components and sug- 
gestions for revisions, plus the original source 
of each circuit in case you want additional per- 
formance or construction details. 
404/461 Pub, Pr.. 544.50 Club Pr., 534.50 

DIGITAL HARDWARE DESIGN By J B. 

Peatman. 428 pp., over 400 illus. Taking you 
beyond the microcomputer, this guide re- 
examines traditional techniques and focuses 
maintainability as a key goal, on the design of 
circuitry too fast for the microcomputer alone, 
and on designing for usefulness. It covers ev- 
erything from algorithmic state machines to 
separately clocked circuits— with scores of 
examples. 
491/321 Pub. FT. 520.95 Club Pr.. 520.D0 



BILL'S EXPERIENCE! 

Book Club — McGraw-Hill's long-established 
m porta n t new books of all publishers! 



HANDBOOK OF ELECTRONICS CAL- 
CULATIONS FOR ENGINEERS AND 
TECHNICIANS. Edited by M, Kaufman and 
A, H. Seidman. 653 pp., 725 ///us. This first 
comprehensive tool ol its kind includes hun- 
dreds of corked-out problems in analog and 
digital circuits. Includes more than 700 dia- 
grams, curves, tables, and graphs. 
333/920 Pub, Pr., H7.50 Club Pr., J21 00 

MICROCOMPUTER-BASED DESIGN By 

J. B. Peatman. Expanded 4th printing, 604 
pp., over 400 photos and other illustrations Do 
all your best day-to-day designs, as well as 
your supercreative and special designs, 
around the new microcomputers and the spe- 
cific "how-to" help you get here! 
491/360 Pub. Pr.. 129.95 Club Pr„ $22.50 

MICROELECTRONICS 
Digital and Analog Circuits and 
Systems By J. Millman. 88T pp., 700 illus. 
This giant book takes you step by step from a 
qualitative knowledge of a semi-conductor, to 
an understanding of the operation of devices, 
and finally, to an appreciation of how these are 
combined to form micro-electronic chips. 
423/271 Pub. Pr., {29.95 Club Pr., 523.50 

ELECTRONIC COMMUNICATION. By 

Robert L. Shrader. 4th Ed.. 801 pp.. 870 illus. 
Tli is thoroughly updated edition offers all the 
theory and fundamentals you need to prepare 
yourself for the FCC commercial and amateur 
grade license examinations — and pass them 
the first time! 
571/503 Pub. Pr„ (21.95 Club Pr, (16.95 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EXAM- 
INATIONS. By Charles R. Hafer. 336 pp.. 
illus. Actually two books in one — a quick prep- 
aration manual to help you pass your P.E. 
exams Oh Ihe first try and a rich source Of prac- 
tical electronics engineering information and 
know-how. 
254/303 Pub. Pr.. S19.50 Club Pr„ $15.50 
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of these great 
professional books 
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only 



INTRODUCTION TO RADAR SYSTEMS, 
2/e. By M. I. Skolnik. 699 pp.. 244 Illus. This 
new edition oi a widely used text on radar from 
the systems engineer's point of view brings 
you full discussions of the many major 
changes that have occurred in the field re- 
cently 
579/091 Pub. Pr., J34.95 Club Pf,, SZ7.95 

MICROPROCESSORS/MICROCOM- 
PUTERS SYSTEM DESIGN. By Texas 
Instruments Learning Center and the Engineer- 
ing Staff of Texas Instruments Inc. 634 pp., 
Illus., outsized 7 'Ax 10V* format. This practical, 
authoritative guide details the versatile, proved- 
in-action methods and technical features ol the 
9900 minicomputer architecture that can be 
employed to create outstanding products and 
systems 
637/58X ' Pub. Pr., $24.50 Club Pr., (19.50 

ELECTRONICS ENGINEER'S HAND- 
BOOK. Editor-in-Chief, D. G. Fink. 2, 104 pp., 
2,026 illus. Huge in every sense, this instant- 
reference volume gives you every latest essen- 
tial in the field, 2,100 formulas and equations, a 
2.500-item bibliography, and every illustration 
you need to clarify all of modern electronics! 
209/904 Pub. Pr., (57.50 Club Pr.. (42.50 

PRINTED CIRCUITS HANDBOOK, 2/e. 

By C. F Coombs, Jr. 256 pp.. 32/ illus. Blue- 
prints every important phase of printed circuitry. 
Provides the information you need to establish a 
production facility and control the processes. A 
virtual encyclopedia in the field, five major sec- 
lions cover engineering, fabrication, assembly, 
soldering, and testing. 
126/009 Pub. Pr. (35.00 Club Pr.. (2E.50 

DESIGN OF SOLID-STATE POWER SUP- 
PLIES. By Eugene R. Hnatek. 2nd Ed., 640 
pp., Illus,, A total revision and 'expansion of an , MfllL TH | S COUPON TODAY 



values up 
to $62.50 



Special $1.89 premium 

book comes to you 

with your first 

club selection 




essential, ready-to- use sourcebook on the 
design of power supplies, particularly ot Ihe 
switching variety. Incorporates the latest devel- 
opments in the field while emphasizing the 



practical, how-to help designers want 
Pub. Pr.. $27.50 
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Why YOU should join now I 

• BEST BOOKS IN YOUR FIELD — Books are selected from a wide range of 
publishers by expert editors and consultants to give you continuing access to 
the latest books in your field. 

■ BIG SAVINGS — Build your library and save money too! We guarantee sav- 
ings of at least 15% off publishers' list prices on every hook. Usually 20%, 25% or 
even higher! 



• BONUS BOOKS — You will immediately begin to participate in our 
Bonus Book Plan that allows you savings between 70-80% oft the 
publisher's price of many books. 
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• CONVENIENCE —14 times ayear you receive the Club Bulletin EREE, fully 
describing the Main Selection and alternate selections, togetherwith a dated 
reply card. If you want the Main Selection, you simply do nothing — it will be 
shipped automat icallv. If you want an alternate selection — or no book at 
all —you simply indicate it on the regular reply card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late mail 
delivery of the Bulletin you should receive a book you do not want, just return 
it at the Club's expense. 

As a member, you agree only to the purchase of four books (including your 
first selection! over a two-year period. 



McGraw-Hill Book Clubs 

Eleclronics and Control Engineers' 

Book Cluh 

fib. Box 582. Highlsltiwn, New Jcrsiy 08520 

Please enroll me as a memberand send me the two books 
indicated, billing me for my first selection only at the 
discounted member's price, plus local la*, postage and 
handling. If not satisfied, 1 may return the books within 10 
days and my membership will be canceled, I agree to 
purchase a minimum of 3 additional books during the 
next 2 years as outlined under the club plan described in 
this ad. Membership in the club is continuous but can- 
celable by me at any time after the four book purchase 
requirement has been fulfilled. 



Wriie Code # of 
PREMIUM selection hen? 



Write Code * of 
FIRST selection here 



Orders from outside the U.S. must be prepaid with inter- 
national monev orders in U.S. dollars. 



Signature 
Name 



Address _ 



Citv . 



State 



-Zip 



This order subject to acceptance by McGraw-Hill. All 
prices subject to change without notice. Offer good only 
to new members. A postage and handling charge is 
added tu alt shipments. E33474 
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Generate virtually 

any wave 
shape 

with famous 
B&K-PRECISION 

cost-effectiveness! 



EQUIPMENT REPORTS 

continued from page 36 




The B&K-PRECISION Mode! 3020 
sweep/function generator is the most 
versatile signal source in its price range. 
This instrument alone can replace a 
function generator, sweep generator, 
pulse generator and toneburst 
generator. Frequency coverage spans 
0.02Hz to 2MHz in seven ranges, each 
with linear 1000:1 frequency control. 

A low-distortion, high-accuracy signal 
source, the 3020 can generate almost 
any waveform, including sine waves, 
square waves, TTL square waves, tone- 
burst, pulses and ramps. All can be in- 
verted. Internal linear and log sweep 
capability is also featured. Both modula- 
tion and carrier levels can be varied so 
even a double sideband suppressed car- 
rier test signal can be generated . 

For applications requiring standard 
signals, the Model 3010 low distortion 
function generator is offered. The 3010 
generates sine, square, TTL square and 
triangle waveforms from 0.1 Hz to 1 MHz in 
six ranges. An external VCO input is pro- 
vided for sweep frequency tests. Variable 
DC offset is included. 

The 3020 and 3010 are available for 
immediate delivery at your local dis- 
tributor, A ten day free trial is available at 
many locations. 



W PRECISION 
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DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 • 312/B89-9087 

Inll. Sis.. 6460 w. Cortland St., Chicago, IL 60635 
Canadian salts: Alias Electronics, Ortnrlo 
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Although the Stringy Floppy does not have 
the speed or versatility or a (loppy-disk system, 
it offers many advantages in speed and reliabil- 
ity over a cassette- based system. The Stringy 
Floppy for the TRS-80 sells for $249.50. Ver- 
sions for the S-100 and SS-50 busses are 
$289.50 and $250.00, respectively. From Exa- 
tron Corporation, 3559 Ryder Street, Santa 
Clara, CA 95051. R-E 



Eico Model 330 
Signal Generator 







CIRCLE 105 ON FREE INFORMATION CARD 
IT HAS BEEN SAID THAT THERE ARE THREE 

pieces of test equipment that every home radio 
and electronics experimenter should have: a 

Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 
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Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees areae- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-81. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

CIRCLE 59 ON FREE INFORMATION CARD 



multimeter, an oscilloscope, and a signal gen- 
erator. EICO's model 330 RF signal generator 
is an inexpensive complement to the hobbyist's 
workshop. For kit builders, that bandy acces- 
sory may be constructed for under $100. 

The small size {7'/i X 8Y= X 5 inches) 
allows it to fit comfortably on any workbench, 
and its weight of five pounds makes it very 
portable. It must be pointed out, however, that 
the model 330 is not a lab-quality instrument. 
But it is suitable for peaking-up ham gear, CB 
receivers, and other entertainment-class elec- 
tronics. 

The signal generator features continuous 
coverage from 100 kHz to 54 MHz on the 
fundamental frequencies. Tuning-dial accura- 
cy is advertised as within 1 .5 percent. In fact, 
our sample's accuracy was better than one per- 
cent worst case (highest frequency range). The 
stability is fair. A constant wavering of the RF 
signal was observed when the output of our 
sample unit was measured on a frequency 
counter and monitored on a receiver. We felt, 
however, that that slight instability would not 
degrade the effectiveness of the signal genera- 
tor in most consumer-alignment procedures. 

Output level is continuously variable up to 
300,000 microvolts into a 50-ohm load. Coarse 
attenuation is provided by a three-position 
rotary switch, approximately 20 dB per step. 
The RF output is provided through a front- 
panel BNC connector. 

Frequency tuning is accomplished by a two- 
section variable capacitor. The variable capaci- 
tor features vernier drive and gear reduction to 
help smooth out the adjustment procedure. 

Output from the internal audio oscillator is 
provided through a pair of front-panel binding 
posts, or is switch-selected to modulate the RF 
generator. The frequency of the audio oscilla- 
tor is nominally 400 Hz (ours measured 260 
Hz). When used alone, the output level of the 
audio oscillator is approximately two volts into 
a 100,000-ohm load (one volt at 10,000 
ohms). 

The unit is housed in a metal cabinet, 
smooth-finished in black and silver/gray. The 
power required is 1 1 7 volts AC. A neon pilot 
lamp signals the ON status of the model 330. 

Kit builders will find the solid-state genera- 
tor a snap to assemble. The printed-cireuil 
board is well marked for parts placement, and 
there are no cramped quarters to contend with. 
All RF coils are prewound and slug-adjustable 
for final alignment. 

There is nothing unorthodox about the cir- 
cuit or its assembly. There are four transistors 
and they are used as an audio- frequency oscil- 
lator, an RF oscillator, a modulator, and a 
buffer. Two rectifier diodes complete the semi- 
conductor count. 

As is traditional with EICO, a well-illus- 
trated manual is provided, complete with a 
large, bold circuit diagram. All parts are thor- 
oughly described, and a parts list is included. 
The complete manual assists with the wiring 
task and provides final alignment hints. A sec- 
tion on typical applications for the model 330 
in receiver alignment is included, and the man- 
ual also illustrates a number of test-jig circuits 
such as the standard IEEE dummy antenna. 

The EICO model 330 is a very useful piece 
of home test equipment for less demanding 
hobby requirements. Its low cost and its 
straightforward design and assembly are reas- 
suring to the less experienced builder. 

The model 330 RF signal generator sells for 
$119.95 in kit form, and $164.95 factory 
wired. It is manufactured by EICO, 108 New 
South Road, Hicksville, NY 1 1801. R-E 
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BCV 0-1 000 5-Autotanges 


RCV 0-600 


4-Autoranges 


DCMA 0-200 


2 -Ranges 


ACMA 0-200 


2 -Ranges 


£1 0-2000K I! 


5-Autoranges 


Low Power 1) 


0-2000K U 


4-Autoranges 


Plus Continuity Busier 


EZ 6200 




DCV 0-1000 5-Autoranges 


ACV 0-600 


4-Autoranges 


DCMA 0-200 


1 -Range 


ACMA 0-200 


1 -Range 


S!0-2000K1! 
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4- Auto ranges 



EZ6200 
S105 



EZ61 
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UNPRECEDENTED FIVE-YEAR WARRANTY. 



Autoranging on Volts and Ohms 

Easy reading 3Vi digit display 

CMOS-LSI advanced circuitry 

Autopolarity 

Automatic indication, unit and signs 

Easy to operate 

Economically powered with two "AA" 

1.5V batteries 

Low battery drain, 300 hours continuous 

Dperation 

Low battery warning sign 

Lo Power and Normal Ohm ranges 

Range hold 



■ Buzzer continuity check 

■ Zero adjust feather-touch button 

■ AC/DC Lo iVtl function selection by 
feather-touch button 

■ Safety fused 

■ Pocket-size, compact, lightweight, nicely 
balanced 

■ Shock resistant ABS housing 

■ Reliable, accurate, and rugged 

For ordering information write A. W. 
Sperry Instruments Inc., 245 Marcus 
Blvd., Hauppauge, N.Y. 1 1787 or call toll- 
free 800-645-5398. 



A.W. SPERRY INSTRUMENTS INC. 



The Measurable Advantage. 
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Direct Broadcasting Satellites (DBS) — which could put inexpensive one-meter dishes on 
rooftops across America — got a boost recently when the FCC said it would formally consider 
any such plans. That preliminary ruling was seen as a green light, giving Comsat the go-ahead to 
submit its extensive and much -discussed DBS proposal. The FCC staff urged that the DBS plan 
be considered — so the next step is to permit public comments on various ways in which DBS 
should be regulated or developed. Although Comsat still says it wants to have its DBS system in 
place by 1985, most observers think that such a timetable may be too ambitious. 

As we went to press, Comsat still had not submitted its formal proposals for such a system — 
although it is expected to include $300 home terminals, and a six-channel, high-powered satellite 
offering pay-TV movies and other entertainment and educational services. Monthly program 
fees would probably be about $ 1 5 to $40 per home. 

As we await the arrival of DBS technology, the prices and opportunities in the current satellite 
reception market continue to look better. Meanwhile, a host of new low-price-equipment contin- 
ues to arrive on the marketplace, although much of it is oriented toward cable-TV systems and 
other professional users. For example, Hughes has spun off an outdoor downconverter for 
$1,050; among other things, the unit permits a user to run cable up to 1000 feet without 
amplification. 

Microdyne has introduced a new integrated terminal for $9,200 complete. The unit includes 
dual polarized feeds, an LNA, 24-channe! receiver, VHF modulator, and remote- control box. It 
also features a novel repair setup: Most components are in a modular canister — which can be 
unscrewed and replaced. 

Time may become the only impediment in choosing what to do with your home satellite 
receiver. By midyear there will be a constant barrage of video programming floating around the 
skies. Among the newest plans are Rainbow Programming Service, which was due to go on the 
air in December 1980. The channel, carried on Comstar D2, will combine a "Bravo" series of 
cultural programming with an "Escapade" series of action-adventure movies. 

Meanwhile, CBS Cable, the new division of CBS-TV, plans to begin its programming by 
spring or early summer. The channel, aboard Westar, will also concentrate on cultural pro- 
grams — including some newly created shows made especially for the cable-only network. 

The latest trend in cable programming via satellite appears to be new shows made by the 
cable-TV companies themselves. In that regard, some media moguls who are now entering the 
CATV business pose the most interesting prospects. For example, Teleprompter, the nation's 
largest cable-TV company, was recently acquired by Westinghouse Electric Corp. Westing- 
house, of course, also owns Group W Broadcasting — one of the major suppliers of independent 
programming, including "P.M. Magazine." Industry experts foresee a new boom in made- 
for-cable TV programming, which will be beamed via satellite. In the same vein, Times Mirror 
Company and the Chicago Tribune Co., which both own TV stations and newspapers, are also 
stepping up their cable-TV ownership — which will also lead to more new program services. 

■ Playboy Enterprises may build its own satellite network, mainly to be used for teleconfer- 
ences between its major resort hotel complexes. But the Bunny network could also be used for 
sending live entertainment to hotel guests. Playboy's plans are at a very early stage of develop- 
ment, so it could be a year or more before any programming is offered, 

■ Here's another indicator of how big the satellite business will grow: Sid Topol, president of 
Scientific-Atlanta, one of the major manufacturers of professional satellite equipment, recently 
predicted that by 1990 there will be more than 100,000 earth stations in use in the United States. 
Most of them will be at business locations, to be used for data transmission and other corporate 
needs (including teleconferencing). Topol also predicts that within five years almost every TV 
station will have an earth terminal — and that could mean that most broadcast-TV programming 
will take to the skies by then. 

• Independent News Network is now beaming a half- hour nightly news program to broad- 
cast-TV stations around the country. About three dozen non-network TV stations (mostly in 
major cities) carry the newscast, which is sent via Westar II Transponder 2. The satellite feed 
begins at 9:30 p.m. eastern time each day. 

• LNR Communications (180 Marcus Blvd., Hauppauge, NY 1 1787) is now offering a 20-to 
40-GHz series of components for earth stations, including S-to Q-band power up- converters, 
33-36 GHz low noise amplifiers, and other products. 

GARY H. ARLEN 
CONTRIBUTING EDITOR 






Yesterday - Remember the first Heathkit 
Analog Computer (1957)? Or the Heathkit 
Single-Sideband Transmitter (1958)? How 
about the Heathkit Multiplex Adapter for 



innovatioXfor its day. Each was 




microprocessors - all in ,, 
compact unit. 
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Star, a new projection TV that bn 
together the best in video technobi_ 
to create the sharpest color picture 
ever on a six-foot diagonal screen. 

Heath imagination applied to micro- 
processor electronics created the 
Heath kit Weather Co mDuter. It moni- 



tors current weather, tracks changes, 
stores data - and puts it all at your 
fingertips. 

Tomorrow - Tomorrow's brainchild, 
like today's and yesterday's, will combine 

" < electronics to 
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On the drawing boards right now are new 
designs for amateur radios, audio compo- 
nents, computers, color TV's, test instru- 
ments and new educational programs - 
all in easy-to-build, money-saving kits. 
They'll be appearing soon in Heathkit 
Catalogs and at Heathkit Electronic 
Centers. It's one catalog you don't 
want to be without 



Heathkit 

SEND FOR FREE CATALOG 

Write lo Healh Co. . Dept. 020-744. 
Benton Harbor, Ml 49022. 

Heatabi! JT 

VISIT YOUR HEATHKIT STORE 




In the U.S. and Canada visit your 
nearby Heathkit Electronic 
Center where Heathkit products 
are displayed, sold and serviced. 
See the white pages of your 
phone book. In the U.S., Heathkit 
Electronic Centers are Units of 
Veri technology Electronics Corp. 
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Golf cart company 
gets back on the green 

with MRO parts from Sylvania ECG. 
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A golf cart manufacturer found him- 
self in trouble when his regular supplier 
couldn't come through with vitally 
needed battery-charger parts. MRO 
replacement parts from his local 
Sylvania ECG distributor, Menard Elec- 
tronics of Baton Rouge, La. saved the 
day, Menard got the golf carts rolling 
off the assembly line again by supply- 
ing off-the-shelf semiconductors listed 
in the ECG Industrial MRO Replace- 
ment Guide. 

But, you don't have to have that 
kind of emergency to get high-speed 
action from your Sylvania ECG distrib- 
utor. He can give you fast service on 
replacements for linear and digital ICs, 
triacs, SCRs, transistors, zeners and 
more than 70,000 other semiconduc- 
tor devices. 



He can also help you avoid future 
emergencies by working with you to 
set up your own mini-stock inventory 
of key parts tailored to your particular 
needs. And since the electrical specifi- 
cations of many ECG replacements 
actually exceed those of the original 
parts, he can help you upgrade the 
reliability of many types of equipment 
at minimum cost. 

He also has the famous "Sylvania 
ECG Industrial MRO Replacement 
Guide and Catalog" which provides 
technical information, and cross- 
references more than 70,000 indus- 
trial part numbers. 

Get your copy where you get the 
parts—at your local Sylvania distribu- 
tor. TO FIND OUT WHERE HE IS, 
CALL TOLL-FREE 800-233-8465. 
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PROJECT TESLA 



ROBERT GOLKA 

A new approach to existing technology 
that could produce f~* 
radiation-free ^y-^ 
fusion power j ( 
plants in the^-^' J 
near future K , , 
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FOR MANY YEARS WE HAVE LOOKED FOR A WAY OF 
holding very hot gases without the use of magnetic 
fields. About 11 years ago (1968), we here at Project 
Tesla began looking into some of the research of Nikola 
Tesla, who in 1899 was experimenting with an inter- 
national power and communicating system. During 
his experiments he was repeatedly producing small 
fireballs that persisted for many seconds after his coil 
(which at that time was generating 12-million volts) 
was turned off. He then devoted eight pages of his 
diary to a crude hydrodynamic theoretical model of 
the fireballs and said that the investigation of these 
properties would be worthwhile. After Tesla' s death, 
his experiments in this field were not repeated. 

Then in 1970, I organized Project Testa and tracked 
down Tesla's diary of 1899 to the Nikola Tesla Museum 
in Beograd, Yugoslavia. From Tesla's notes I was able 



to build the closest replica of Tesla's high voltage ma- 
chine, recreating the fireballs, and even exceeding 
the power output of it. From that point, 10 years of 
research with limited out-of-pocket funding, has emerged 
a full-blown fireball thermonuclear fusion reactor con- 
cept. 

The 1978 Nobel Prize winner, Peter Leonidovich 
Kapitsa, with support of the Soviet government, has 
developed very similar concepts in Nuclear fusion 
which he discusses at length in his Nobel prize lecture 
published in the September 7, 1979 issue of Science. 
Fusion creates heat by pushing hydrogen-deuterium 
atoms together. This is completely opposite to the 
method used in fission reactors that generate heat by 
splitting heavy atoms apart. Aside from which this 
process is potentially very messy to our environment. 
The problem is simply that some of the nuclear frag- 
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WITH THE TESLA COIL operating at 20 million volts, the above photos show the various discharge 
paths that occur when an airplane is struck by lightning. These photos wore taken white Project 
Tesla was under contract by the USAF for the Investigation. During this investigation using a scale 
model, a 16-mm movio camera captured the frame In the lower right, which shows actual beads of 
ball lightning. 
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ments are unstable and thus radioactive for periods of 
time that range from days to hundreds of thousands 
of years, depending on which radioactive elements we 
are talking about. In the "Fireball Fusion Reactor" 
only Helium is created and this is not a radioactive 
substance. Mathematical models of the fireball fusion 
process, indicate it can achieve and hold temperatures 
over a billion degrees, more than enough for the fusion 
process to take hold and be sustained. 

The fireball fusion reactor works by focusing a car- 
bon dioxide laser beam down to a tiny pin point in a 
spherical tank filled with hydrogen-deuterium. The 
high concentration of tight energy heats the gases so 
fast that an explosion occurs, just as sunlight through 
a magnifying glass will ignite a piece of paper because 
the magnifying glass concentrates the sun's light which 
produces heat. This makes a small firecracker-size 
explosion. 

This explosion is designed to occur at the focal 
points of four other far-infrared tetrahedrally spaced 
lasers. These lasers are chosen to be of a particular 
color of light (wave length) so that the plasma (hot 
gases) in the explosion resonates and absorbs energy 
from the laser light As this happens the plasma explo- 
sion becomes stable and forms a fireball, because light 
energy (photons) is being put in and absorbed in an 
orderly and slow manner. This is a very much different 
method than that of inertia pellet laser fusion now 
being experimented with at Lawrence Livermore 
Laboratories in California. That process involves 
ganging up yet to be developed costly giant lasers to 
develop a tremendous pulse of light energy that is 
slammed into a tiny pellet in a trillionth of a second to 
make an implosion which produces heat because of the 
extreme rapid compression of the vaporized pellet. 
Thus the plasma fireball heats up and expands grad- 
ually which is unwanted. This expansion is reversed 
by gradually increasing the deuterium gas pressure in 
the spherical tank causing the fireball to remain the 
same size and density and to reach a billion and a half 
degrees in 30 minutes. 

Once a billion and a half degrees have been reached, 
the fusion process starts and the laser can be extin- 
guished. Each pair of hydrogen-deuterium atoms that 
fuse together make a helium atom and shoot off 2 neu- 
tron particles at high speeds. These neutron particles 
have no electrical charge at all, therefore, they travel 
effortlessly through the onion-like layers of positive 
ions and negative electrons of the fireball. 

The spherical tank is equipped with an inside water 
jacket. Where the high speed neutrons reach the water, 
they are slowed down and convert a little of the water 
to deuterium. (They also heat the water just as a brake 
on an automobile heats the wheel cylinders.) The heat 
can make the water turn to steam and the steam can be 
used to tum a turbine-driven generator to produce 
electric power. It can also be used to break down water 
into hydrogen to supply hydrogen-powered automo- 
biles. 

We mention hydrogen powered automobiles, only 
because the offshots of this technology are many. In 
comparison to current time scales of Fusion Develop- 
ment, the "Fireball Fusion Reactor Prototype" could 
be built with proper funding in two to five years, bring- 
ing it well ahead of other fusion research. R-E 




U. S. Project Tesla 

Nikola Tesla, enigmatic 
inventor and holder of nu- 
merous patents on electric 
devices including the AC 
electric motor, and the tuned 
circuit used in all radio and 
television sets, designed and 
built the largest high-vo)fage 
device (12.5 million volts!) 
ever constructed. The year 
was 1899. The place, Colo- 
rado Springs, USA. His pur- 
pose was to send electric 
power and communications 
around the world, three years 

before Marconi demonstrated radio transmission by 
sending the code pulses for the letter "S" across the 
Atlantic Ocean in 1902. 

Tesla's experiment lasted nine months and cost 
$200,000 (in 1899 dollars), kindly supplied by J. Pier- 
point Morgan and others. During these experiments 
he noted in his diary the accidental but repeatable 
production of little "fireballs", about V/t inches in 
diameter, that persisted for many seconds after his 
device was turned off. He then devoted eight pages of 
his diary to a crude hydrodynamic theoretical model 
of the fireballs and said that investigating their proper- 
ties would be worthwhile. For the next 70 years his 
experiments were never repeated nor verified. 

In 1968, Robert K. Golka became interested in Tesla's 
fireballs since they represented a confined plasma, 
something that may be useful for controlled thermo- 
nuclear fusion research. Natural ball lightning was 
similar in many respects. Could the key to both phe- 
nomena be found by duplicating Testa's experiments? 
Mr. Golka decided to find out. In 1970 he finally tracked 
down the Colorado Springs Tesla Diary of 1899 in the 
Nikola Tesla Museum in Beograd, Yugoslavia. Mr, 
Golka built the present apparatus at the Wendover 
Air Force Base in Utah, the closest replica of Tesla's 
high-voltage machine since the original. Since then 
the machine has been modified many times, always 
in an attempt to get closer to the original to verify the 
little fireballs of confined, hot plasma reported by 
Tesla (see Radio-Electronics, June 1976 issue). 

The past 10 years of work has lead to a $4-million 
plasma fusion device that has recently been presented 
to the Department of Energy for funding. Instead of 
making the fireball by a lightning discharge, the pro- 
posed device uses five high-power C0 2 lasers that 
are focused inside a 1-foot diameter spherical tank 
under high pressure. If this device is successful it may 
completely change present attempts to thermonuclear 
fusion, in that confining magnetic fields will no longer 
be necessary to confine a plasma in a donut-shaped 
device, such as the Tokamak. Instead, the plasma will 
be in the form of a sphere, held together by an electron- 
ion layer effect that is analogous in some respects to 
the surface tension in a water droplet. 

In this case there are alternating concentric spher- 
ical layers of trapped particles of alternating signs, a 
phenomenon first envisaged by the late inventor of 
electronic TV, Philo Farnsworth, who called the layers 
"virtual anodes" and "virtual cathodes." It is believed 
by Golka that a 1971 experiment by Bekefi at MIT may 
have demonstrated the Farnsworth effect as arising 
spontaneously at the boundary of a hot plasma im- 
mersed within a cold gas. 
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KARL SAVON 

SEMICONDUCTOR EDITOR 

STEREO TELEVISION SOUND IS NOT HERE 

yet. Several systems have been sug- 
gested by various organizations, but 
apparently there has not been sufficient 
public demand to justify the develop- 
ment and implementation of a practical 
system. Perhaps we are waiting for im- 
provements in monaural sound quality 
before the possibility of stereo seems 
real. RCA's CTC 101 color television 
chassis introduces a stereo-synthesis 
system called dual-dimension sound. 
Although it is not true stereo, the sys- 
tem produces a "stereo" effect from 
the transmitted monaural sound signal. 

One of the most basic stereo-syn- 
thesis systems that has been proposed 
in the past is the simple division of the 
audio spectrum into two distinct bands 
— high and low frequency bands de- 
fined by high and low pass filters re- 
spectively. That method is far from 
satisfactory because of the obvious 
demarcation between the two sound 
channels. The new RCA system dis- 
guises the synthesis by intermixing the 
spectral sound ranges so they are not 
nearly as distinguishable. 

Figure I shows the system schematic. 
The key components are a dual-section 
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Stereo television may not be here, but this stereo 
synthesis system from RCA is the next best thing. 



filter and two operational amplifiers, 
plus the two speakers necessary to pro- 
duce the effect. A double-pole double- 
throw switch is used to disable the sys- 
tem when desired. 

The audio signal from the sound de- 
tector feeds a 12-element R-C filter. 
The configuration may seem familiar to 
you — in fact it's dual-section twin-T 
filter. The two cascaded filter sections 
have been designed to have nulled re- 
sponses at two different frequencies, 
one around 160 Hz and the other about 
5000 Hz. The filter output is coupled to 
the noninverting input of amplifier ICl-a. 
Negative feedback between the ampli- 
fier's output terminal and the inverting 
input establishes the closed-loop gain. 
The output of amplifier ICl-a is coupled 
through a 100-jiF capacitor and the 
system mode selection switch to the 
channel A speaker. 

Now that channel A has been set up 
with three peaked bands of energy due 
to the filter's two nulls, a comple- 
mentary response must be generated 
for the second channel. The second 
operational amplifier section produces 
the required double-peaked response 
without using any additional filter com- 
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FIG. 1— SYNTHESIS SOUND CIRCUIT found in RCA's CTC-101 TV chassis produces a simulated 
stereo effect. 
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FREQUENCY 

FIG. 2— FREQUENCY RESPONSE of synthesis 
sound circuit shows how the audio spectrum is 
split up to create a stereo effect. 

ponents. Op-amp ICl-b is configured as 
a difference amplifier; the original un- 
filtered input signal is routed to its in- 
verting input, while the output of the 
twin-T filter is fed to the amplifier's 
noninverting input. Subtracting the flat 
input spectrum from the triple-peaked 
filtered signal forms the double-peaked 
channel signal response shown in Fig. 2. 
A stereo balance control varies the 
level into the inverting input of the 
second amplifier and is used to optimize 
the stereo-synthesis effect. 

The output of the second amplifier 
section drives the channel-B speaker. 
The spectrum in both channels is now 
distributed throughout the frequency 
range to give a pseudo-balanced effect. 
When the stereo balance control is 
properly adjusted, the total energy dis- 
tribution in the two channels is the 
same as the energy content in the orig- 
inal input signal. 

Negative feedback is also used around 
the second amplifier so that its gain 
matches the channel-A gain. Since the 
same filtered signal is applied to the in- 
puts of both amplifiers and since the 
feedback is similar for the two channels, 
the output-signal levels are the same for 
both channels. The stereo balance 
potentiometer makes up for any toler- 
ance imbalances that could disturb the 
important relationship between the A 
and B channel energy distributions. 

When the mode switch is in the mono 
position the system is bypassed, feed- 
ing the audio-input signal directly to 
the two speakers. R-E 
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Pay-TV puts cable-quality programming on the 
air. This is the inside story of the methods used 
by broadcasters to insure privacy. 



D. LANDFEAR 



ONE OF THE FASTEST GROWING TV MAR- 

kets today is the subscription-TV, or 
pay-TV, business. Most pay-TV broad- 
casters use one of the standard UHF 
or VHF channels but transmit an en- 
coded, or scrambled, picture. In order 
to watch those scrambled signals, a 
subscriber needs to have a decoder 
attached to his set. Subscription TV is 
much like cable TV. ..without the 
cable. 

New pay-TV stations are coming on 
the air every month; and with over a 
million subscribers already watching, 
the prospects for still more stations are 
indeed good. All of those stations offer 
approximately the same fare: During 
prime time they show full-length movies 
and special-event features, such as 
night-club acts and sporting events. 
A special bonus for their monthly sub- 
scription fees is that the subscribers 
are never subjected to commercials. 

Pay TV isn't based on any new tech- 
nology: indeed, the technique of scram- 
bling TV pictures is almost as old as 
TV itself. In the past there have been 
at least a dozen different pay-TV 
schemes that have come and gone be- 
cause of cost, complexity, or market 



NOTE: 

The legality of the use of pri- 
vately-owned devices to decode 
subscription TV broadcasts is 
currently the subject of much de- 
bate and pending litigation. The 
subscription companies have 
taken the position that decoding 
of broadcasts without payment is 
"theft of service" and the FCC has 
issued a notice to the effect that 
subscription-TV decoders are sub- 
ject to FCC approval. 

This article merely explains how 
such decoding devices are built 
and used, and you should obtain 
independent advice as to the pro- 
priety of its use depending upon 
your individual circumstances. 
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conditions. However, current tech- 
nology has played a part in the recent 
success of those systems: Decoders in 
use today are a complete receiver 
which merely attaches to the antenna 
terminals of the subscriber's set. Con- 
trast that to earlier designs which re- 
quire connections inside the set to the 
sync, video, audio, and other signals. 
Presently, five different encoding 
schemes have been authorized by the 
FCC: at least three of them are in use 
now. All of those systems use essen- 
tially the same approach to encoding 
the signal. Either the audio channel is 
taken off the main channel and put on 
a subcarrier, or another audio channel 
is added somewhere in the composite 
signal, usually below the video carrier. 
The video is encoded by removing, 
suppressing, or masking the sync 
pulses: that disables the receiver's 
sync-separator circuit. A viewer who 
received such a scrambled signal on 
a normal receiver would see no co- 
herent picture and would probably 
hear a "barker" or announcer telling 
him how much he was missing by not 
being a subscriber! 
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D3-D6: 1N4001 
FIG. 4 — THIS POWER SUPPLY (Included on PC board) allows the decoder to operate from 1 17 VAC. 
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FIG. 5— HOLE MUST BE DRILLED at lower left of board for J1, if used. 
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(Q2) as a variable-capacitance diode 
from IC3 to the 4. 5-MHz oscillator 
tank-circuit L2-C22. The output of that 
circuit is coupled through C!8 and R20 
to the video input of the modulator to 
produce the required sound-carrier 
4.5 MHz above the video carrier at 
the output. 

The RF output is developed across 
R22 and is attenuated by R29. The 
output is a 75-ohm unbalanced signal 
that can be connected directly to a 
75-ohm antenna connector or, via a 



balun transformer, to 300-ohm antenna 
terminals. 

The remaining circuitry on the board 
(see Fig. 4) consists of power supply 
and regulator circuits. Four diodes 
(D3-D6) make up a full-wave bridge 
to produce approximately 16 volts DC. 
which is filtered, and then regulated 
by IC5 to produce 12 volts. A second 
regulator, IC6, provides the regulated 
5 volts required by IC2 (see Fig. 3). 

Construction and alignment of the 
PC board is relatively straightforward 



PARTS LIST 

Resistors % watt, 5% 

R1 , R2B— 470 ohms 

R2— 10000 ohms, potentiometer 

R3— 22000 ohms 

R4, R5— 3900 ohms 

R6, R7— 100,000 ohms, potentiometer 

R8, R21— 1000 ohms, potentiometer 

R9, R10, R26— 15000 ohms 

R11. R27— 100,000 ohms 

R12. R13, R20— 10000 ohms 

R14-R16— not used 

R17— 2200 ohms 

R18, R19— not used 

R22— 75 ohms 

R23— 100 ohms 

R24, R25— 240 ohms 

R29— 1000 ohms 

Capacitors 

C1, C15— 10/*F, electrolytic 

C2, C8— 1.0 fiF electrolytic 

C3— 0.033 )iF ceramic disc 

C4 — 0.003 fiF ceramic disc 

C5— 470 pF, mica 

C6. C7— 0.022 uF ceramic disc 

C9 — 0.0047 fif polystyrene or mylar 

C10— 0.0047 pF polystyrene or mylar 

C1 1—100 pF ceramic disc 

C12-C14, C27— 0,1 fiF ceramic disc 

C16, C17— not used 

C18— 22 pF ceramic disc 

C19, C20— 0.001 pF ceramic disc 

C21— 56 pF mica 

C22— 82 pF mica 

C23, C26, C28-C30— 0.01 juF ceramic disc 

C24— 1000 fiF electrolytic 

C25— 6.8 uF tantalum electrolytic 

Semiconductors 

D1— 1N914 

D2— not used 

D3-D6— 1N4001 

LED1— jumbo red LED 

IC1— LM1800 PLL FM stereo demodulator 

IC2— 74123 dual retriggerable monostable 

multivibrator 
1C3— LM741 op amp 
1C4 — LM1889 TV video modulator 
IC5 — 7812 12-volt positive regulator 
IC6 — 78L05 five-voft positive regulator 
Q1 — not used 
Q2— MPSA05 
L1— 0,068 jiH slug-tuned coil (2Vi turns 

#18 wire on Va-inch form) (J.W. Miller 

48A77MPC or equivalent) 
L2— 7-12 ^H slug-tuned coil (J.W. Miller 

23A105RPC or equivalent) 
S1— SPST switch 
S2— SPST or DPST switch 
T1— 14-18-volt, one-amp transformer 

(optional) 
Miscellaneous: PC board, phono jack, 
vestigial sideband filter FL-1 (Plessey 
SW300 or equivalent— optional), solder, 
IC sockets, etc. 

NOTE: The following are available from 
Micro-Mart, 552 Summit Avenue, West- 
field, NJ 07090 (Tel. 201-654-6008) or 
Sterling Technology, POB 5929, Incline 
Village, NV 89450 (Tel. 800-538-9787 
except CA. CA residents call 800-662- 
9238): Etched & drilled, solder-plated 
PC board with Instruction manual, $20.00; 
PC board only, $15.00; kit of all parts with 
manual, $69.00. Visa and Mastercard 
accepted, please add tax where appli- 
cable. All prices postpaid within con- 
tiguous 48 states. 
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EXISTING AUDIO LEAD 
(FORMERLY CONNECTED NORMAL 

TO VOLUME CONTROL) 

ADAPTER 



FIG. 6— PROVISION HAS BEEN MADE for use of different sized components (e.g., IC6, C22). 



and only an oscilloscope is required 
for final adjustment. 

A foil pattern for the PC board is 
given in Fig. 5 and parts placement is 
shown in Fig. 6, You should note that 
while that board is intended to un- 
scramble the signal received by one 
TV set and generate a signal to be 
received by another, it can also be 
modified for single-receiver operation 
That will be described in the sections 
that follow. 

Power 

The adapter board requires 12-volts 
DC at approximately 100 mA to oper- 
ate it. That power may be derived in 
several ways. 

A rectifier, filter, and regulator are 
provided on the board. An AC source 
of 14 to 18 volts may be connected to 
terminals "x-x" (see Fig. 6), using a 
filament transformer. 

Power can also be taken from the 
TV-receiver power supply, if the volt- 
age available is 12 volts or greater. If 
the TV supply-voltage is in the range 
of 12 to 14 volts, IC5 may be removed 
from the board, and power connected 
directly to point "Y" (Fig. 6). If the 
supply voltage is 14 to 20 volts, C24 
should be removed, and power con- 
nected directly to point "Z". If the 
voltage is greater than 20 volts, a resis- 
tor will be required between the set 
and point "Z". The resistance, R, is 
calculated as follows: 

R = 10(E-15) 
where E is the supply voltage of the 
set. 

The wattage rating, P, of the resistor 
is determined by the formula: 
P = 0.01 x R 

Thus, if the set's supply voltage 
were 24 volts, R would be 10 (24 - 15), 
or 10 X 9, giving a value of 90 ohms 
and a wattage rating of 0.9 watt; A 
91 -ohm, one-watt resistor would be 
the closest standard value. 



Audio detector output 

The output from the TV receiver's 
audio detector is connected to terminal 
"A" of the adapter board, using a 
short length of shielded cable. The 
signal must be connected directly to 
the output of the detector ahead of 
any de-emphasis network {usually 
an R-C circuit) in order that the high- 
frequency subcarrier and pilot carrier 
not be greatly attenuated. That point 
is usually right at the cathode(s) or 
output terminal of the detector device. 
An oscilloscope should be used to 
determine the presence of the pilot 
carrier if any doubt exists as to the 
correct takeoff point. The pilot-carrier 
signal amplitude should be approxi- 
mately 100 mV or greater, peak-to- 
peak. In some receivers, it may be 
necessary to decrease the value of 
any decoupling or bypass capacitors 
in the detector circuit. 

Video IF gain stage 

This connection, from point "G" 
on the PC board, is made directly to 
the emitter of one of the set's IF-gain 
stages — usually the second. In some 
instances, though, it may be necessary 
to key more than one stage. That may be 
accomplished by adding another diode 
with its anode connected to the anode 
of Dl and its cathode to the emitter 
of the first IF amplifier. If the adapter 
is being connected to a TV receiver on 
which it is desired to preserve the capa- 
bility of receiving standard TV signals 
as well, a SPST switch, SI, should 
be inserted into that line to allow selec- 
tion of standard or nonstandard video 
reception. 

( You might, instead, want to use a 
DP ST switch, with the second set of 
contacts being used to turn the adaptor 
on or off. That will eliminate possible 
interference from the RF modulator 
when xou are watching "normal" 
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FIG. 7— SPOT SWITCH can be used to select 
"normal" or decoded audio signals. 
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FIG. 8— UPPER TRACE shows scrambled sig- 
nal; lower one snows gating pulse from decoder. 




FIG. 9— A PROPERLY UNSCRAMBLED SIGNAL 
should look like this on your scope. 



WARNING 

Ideally, the TV set that the 

decoder will be connected to 

should have an Isolated chassis. 

TV sets of this type use a power 

transformer to Isolate the chassis 

from the 117-volt power line. 

Unless the TV set has an isolated 

chassis, a potential shock 

hazard can exist. 



TV— Editor.) 

If none of the IF gain stages are 
accessible (e.g., everything's on one 
LSI IC) an alternate approach to the 
gain-gating may be made by construct- 
ing a fast-switchable attenuator using 
a PIN diode or similar device, and 
placing it between the tuner- and 
video-IF stages. The design of such 
a device, however, must be left to the 
builder inasmuch as the requirements 
of each TV receiver will be different. 
Generally, a gain increase of about 
8 db is required. 

Video detector output 

This connection is necessary only 
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FIG. 10— IDEALIZED VERSION of signal In Fig. 9 shows critical decoder alignment points. 
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if the TV receiver to which the adapter 
is attached is not the TV receiver on 
which the program will be watched. 
Shielded cable should be used for the 
connection to point "V". The video 
signal is used to modulate the RF out- 
put. The signal should be taken directly 
from the video detector, or as close as 
possible following it. It is not recom- 
mended that it be taken from a video- 
amplifier stage because the color burst 
and chrominance signals may be trapped 
out before that point. The video modu- 
lator has a differential-input stage; the 
output signal will be the difference be- 



tween the video-input signal at point 
"V" and the voltage on the reference 
input as determined by R2 1 's setting to 
offset any DC component of the input 
signal. 

Audio back to TV receiver 

This connection is necessary only 
if the TV receiver to which the adapter 
is attached is the TV receiver on which 
the program will be watched. The 
semiconductor capacitor, Q2, is re- 
moved from the board and a piece of 
shielded cable connected to the out- 
put (pin 6) of IC3. The other end of 



TABLE 1 


Channel 2 




55.25 MHz 


Channel 3 




61.25 MHz 


Channel 4 




67.25 MHz 


Channel 5 




77.25 MHz 


Channel 6 




83.25 MHz 



that cable should be connected via a 
. 1-jiF capacitor to the top of the TV 
receiver's volume control after the 
existing lead is removed. Alternatively 
a SPDT switch can be used in the set 
to switch between the internal (normal) 
or external (adapter) source. See Fig. 
7 for details. 

Alignment 

After it has been attached to a TV 
receiver, the adapter can be aligned 
using an oscilloscope — preferably 
dual-trace — and another TV receiver, 
A frequency counter and TV field- 
strength meter, although not abso- 
lutely required, are also helpful in 
aligning the adapter. In order to elimi- 
nate any confusion in the following 
instructions, the terms TV1 and TV2 
will be used. TV I refers to the TV 
receiver on which the adapter is in- 
stalled, and TV2 refers to the other 
receiver, on which the program will 
be viewed. Refer to Fig. 6 for the lo- 
cation of the components involved in 
the alignment procedure. 

1. Before applying power, set all 
the potentiometers to the ap- 
proximate center of their travel. 

2. Apply power and tune TV1 to a 
channel known to be transmit- 
ting a scrambled signal. TV1 
should be connected to a good 
antenna. Verify that TV1 is in 
fact tuned to the channel by 
monitoring point "V" for a video 
signal with the scope. 

3. Very slowly adjust potentiome- 
ter R2 on the adapter board until 
the LED lights. Note the approx- 
imate position at which that 
happens and continue tuning 
until the LED goes off. Then 
turn the adjustment screw back 
approximately halfway between 
the points where the LED came 
on and where it went off. 

4. Adjust R6, R7, and R8 to obtain 
the waveform shown in Figs. 8, 9 
and 10. First adjust R6 and R7, 
then R8, to obtain the waveform 
shown in Fig. 10. Some slight 
readjustment of R6 and R7 may 
be necessary to eliminate spik- 
ing at the leading and trailing 
edges of the horizontal-blank- 
ing pulses. 

5. Connect the VHF antenna ter- 
minal (s) of TV2 to the RF output 
of the adapter board (J1 ) and set 
the channel selector to an un- 
used channel between 2 and 6. 
Adjust the fine-tuning control 
until only snow appears on the 
screen. (It may be necessary to 
disconnect the input to the 
antenna temporarily to do that.) 

6. Adjust the slug of coil L1 for the 

continued on page 1 12 
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PART 3 



ELECTRONICS 
YOUR NEXT CAR 

Electronics is appearing in just about every automotive application that you've 

ever imagined, and in some you may not have. 




SO FAR, WE'VE LOOKED AT ELECTRONICS 

behind the dashboard and under the 
hood. Here we're going to take a look 
at some of the other places electronics 
is showing up. We're not going to cover 
entertainment systems — there are too 
many and the differences among them 
are too small. Instead, item by item, 
let's skim some cream from the top of 
the carmaker news. 

Cadillac Memory Seat 

It had to happen. First seats slid back 
and forth on a rail, then somebody put 
in a motor to do the work. Somewhere 
along the line, seats learned to tilt; 
again, somebody put in a motor to do 
the work. 

Now Cadillac has turned the motors 
into servos with a Memory Seat. Cadil- 
lac power seats themselves involve a 
lot of hardware. The six- way power- 
seat adjuster moves them back and 
forth, up and down, and tilts them 
forward and backward. Once a driver 



chooses where he wants to float his de- 
signerjeans, he can store the seat setting 
by pressing a set button, then either 
the 1 or 2 button. 

The memory seat, according to 
Cadillac, "stores two personal seating 
positions, one for him, one for her,., the 
two personalized settings remain in the 
unit's memory until you change it." 

The seat position can be changed 
manually with the transmission in any 
gear, but the memory mode only works 
with the gear selector in park or neutral. 

Your chauffeur may never know the 
comfort of a memory seat, since Cadil- 
lac does not make that option available 
on its limousines. 

Perhaps one of our enterprising 
Cadillac -owning readers can come up 
with an add-on circuit to transform the 
memory seat circuitry into a highway 
vi bra- mas sage. 

Imperial visors 

The 1981 Chrysler Imperial has added 



MARTIN BRADLEY WEINSTEIN 

some electronics. Visor vanity mirrors 
are not new. Illuminated ones are more 
recent, but still not noteworthy. Finding 
illuminated visor vanity mirrors on 
both the driver and passenger sides 
can start raising an eyebrow or two— 
with two brightness levels no less. 
(One wonders about the occasional 
driver with flawed mascara not waiting 
for a traffic light.) 

But the real cherry on top of that 
sundae is the garage-door opener switch 
they've built into the driver's side dual- 
intensity illuminated visor vanity mir- 
ror. (See Fig. I.) Just don't hit any 
chuckholes — when your head bumps 
the visor you could open up a neighbor's 
garage door. 

But things could be worse. Can you 
imagine a small flat video screen up 
there? 

Bright lights from Germany 

Now there are intelligent lights for 
cars, due to the work of West German 
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FIG. 1 — GARAGE DOOR OPENER /visor mirror combination featured on the 198 1 Imperial. 
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company Kabelwerke Reinshagen 
GmbH, an affiliate of NV Philips 
Gloeilampenfabrieken of the Nether- 
lands. Their Automatic Check and 
Control System, which appears on de- 
velopment if not production vehicles, 
not only keeps an eye on parking, 
signal, and headlamp failure, it even 
acts as a self-resetting electronic fuse. 

There's a microprocessor at the heart 
of the unit (of course) that handles all 
the housekeeping, A simplified 
schematic diagram is shown in Fig. 2. 
Control inputs to the microprocessor 
come from the various switches (head- 
light switch, brake lights, turn signals, 
flashers, etc.) on the dash. Control out- 
put from the microprocessor turns on a 
PNP transistor that provides + 12 volts 
to the lamp. The sensing input to the 
microprocessor comes from the junc- 
tion of the transistor and the lamp; 
there is also a 1-K resistor in parallel 
with the power transistor, another t-K 
in parallel with the lamp. 

If the lamp filament is open (the usual 
failure mode), the junction will be 
about 6 volts with the transistor off, 12 
volts with the transistor on. A short 
across the lamp puts the junction at 
ground potential no matter what, and 
the microprocessor reacts by keeping 
the light off (switching within about 10 
milliseconds — as fast as a good fuse) 
and alerting the driver. A good lamp, of 
course, puts volts at the junction 
when it's off, 12 volts when it's on. 

The 8-bit microprocessor can check 
up to 32 lamps or sensors within that 
10-ms response time according to a 
sequence stored in memory. A two- 
digit dashboard indicator identifies 
which light or sensor presently is in 
need of attention. 

The system keeps going through 
turn-on, turn-off and read sequences 
from the time the car ignition is turned 
on until about two minutes after it is 
turned off. Alternate states (in other 
words, turning a light on that should be 
off or off that should be on) are triggered 
for about a tenth of a millisecond each 
second of operation. By continuing to 
check after the car has been turned off, 
problems that occur while filaments are 



cooling are also detected. 

There are other advantages to that 
approach, too. For one, since power 
transistors do the heavy-current switch- 
ing, relatively inexpensive, light-duty 
switches can be used for controlling the 
lights through the microprocessor. 
Lockouts (for example, turning the low 
beam off when the high beams are on, 
or turning the headlights off when the 
ignition is off) can be accomplished in 
software. So can such niceties as open- 
ing and closing headlight doors, auto- 
matic dimming, and so on. 

Interested readers can find a report 
on that system in the August 30, 1979 
Electronics. One important statistic 
brought out in the article: when three 
million U.S. cars were checked in a 
survey, one in five had at least one de- 
fective light. 

More inventive readers are invited to 
develop similar systems and present 
them to other Radio-Electronics readers 
as a construction project. 

Diesel water watcher 

One of the new engines available 
from General Motors is its 5.7 liter 
diesel. Those engines are designed to 
tolerate a certain level of water in their 
fuel tanks, and, in fact, are designed 
with a fuel tank water-separation sys- 
tem capable of holding substantial 
amounts of water. That water can be 
gradually passed through the fuel sys- 
tem in small quantities without harming 



the engine. 

But if you buy fuel contaminated 
with more water than the fuel system 
can tolerate, the engine won't run and 
parts of the injector pump can be 
seriously damaged. 

There are provisions for siphoning 
excess water out without removing the 
fuel tank, but you have to know the 
water's there. 

So GM developed an electronic 
module to detect excess levels of water 
in diesel fuel. From an electronic point 
of view, the most interesting thing 
about it is that the probe in the gas tank 
is capacitive. A simplified schematic 
diagram is shown in Fig. 3. 

To understand how it works, imagine 
two large conductive surfaces covered 
with an insulating coating, separated by 
an extremely small distance. An AC 
signal is passed through this capacitor, 
rectified, smoothed and used to drive 
(for the purpose of this example) a 
meter movement. 

You probably know from basic theory 
that the amount of signal that gets 
through the capacitor is determined by 
its capacitive reactance (a simplified 
view, assuming the inductive reactance 
and resistive components of impedance 
are trivial at the signal frequency). 
Capacitance is determined by both the 
geometry of the capacitor and the 
dielectric constant of the material be- 
tween its plates. 

So, since water in diesel fuel changes 
its dielectric constant, a capacitive 
probe can be readily applied. There are 
a number of resulting benefits for the 
carmaker, including reliability, no 
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FIG. 3— DIESEL FUEL WATER monitor from 
GM uses a fixed geometry capacitive probe. 
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FIG. 2 — A MICROPROCESSOR Is at the heart of a unit that monitors all auto lamps. 



moving parts to wear, easy calibration 
at the time of component manufac- 
turing, and relatively simple electronics 
in the idiot-light-driver module. 

The aftermarket 

Aftermarket is a term used to describe 
add-on items people buy for their cars 
after the cars are theirs — everything 
from litter baskets to chrome engine 
parts to oil-change kits to little football 
heroes with heads that bob up and 
down in the back window. 

One of the familiar companies with 
some small success in the automotive 
aftermarket is Sears, Roebuck and 
Company. Here's some of what they're 
offering. 

Electronic speed controls or cruise 
controls are getting more sophisticated 
than ever. All involve some sort of 
servo system using speed information 
and controlling throttle position, but 
some additional uses have been added. 

Those new units mount on dashboards 
or on the turn-signal lever. They're 
small boxes — at the control end — and 
now they feature illuminated legends. 
One recent model, shown in Fig. 4, in- 
corporates the following controls: 

oh/off. Engages or disengages the 
control. Any braking -action also dis- 
engages the control. 
set. Push that button when you've 
reached the speed you want to stay 
at. These new units take their speed 
information from the drive shaft, so 
you really are programming vehicle 
speed, not engine speed. 
resume. Push that after you've braked 
and it will bring your car steadily 
back up to the last speed you set. 
coast. That is new — push it and the 
electronics keep their "feet off the 
gas" as long as you hold it in to 
allow gradual temporary slowing. 
ACCEL Another new one — here the 
electronics "push the pedal" a little 
harder as long as you hold it in, 
causing steady acceleration. Both 
coast and accel return you to your 
set speed when the button is released. 

There are also units available that 
provide a speed alert. Set in the speed 
you don't want to exceed, and when 
you do, it buzzes. You can find circuits 






FIG. 4— CRUISE CONTROL from Sears mounts 
on the dash or on the turn signal stalk. 



FIG. 5 — SPEED ALERT circuits are easy to find. These devices can be put together for less than 
most cruise controls and are simple to Install. 



for that kind of device in the applica- 
tion literature for the National Semi- 
conductor LM2907 and LM2917 ta- 
chometer IC's. (See Fig. 5.) Those 
gadgets are about a hundred dollars 
less than top-of-the-line aftermarket 
cruise controls, fifty dollars less than 
the cheapies, and easier to install. But 
they replace reliable electronics with 
unreliable you. 

If you're buying a new car, by the 
way, strongly consider an electronic 
cruise control — they are one of the few 
legitimate devices that can really save 
you fuel — they drive with a steadier 
foot than even the best human drivers. 

There are a number of add-on interval- 
delay wipers. And that is more signifi- 
cant than it seems. 

It used to be fairly simple to induce a 
wipe- wait- wipe sequence, but that was 
before wipers learned to park them- 
selves. In order to park, you see, the 
DC wiper motor has to be reversed by 
reversing connections, and an end-of- 
travel switch keeps it from grinding into 
a burnout or through to the firewall. 
That makes the wiper switch fairly 
complicated, and complications increase 
with additional wiper speeds and motor 
windings. 

So, many of the newer units are 
designed to let the standard wiper con- 
trol override them entirely, and work 
only with the wiper switch off. (See 
Fig. 60 

Some units provide for both variable 
delay between wipes and a variable 
number of wipes between delays (for 
example, wipe twice — wait — wipe 
twice — wai t — et c . ) . 

Cadillac, by the way, has done some- 
thing interesting on the plumbing side 
of the subject. They use what they call 
a fluidic reflow nozzle to set up a very 



FIG. 6— WIPER CONTROL from Sears works 
only when the car's wiper switch Is off. 



rapidly oscillating stream of washer 
fluid. The frequency of oscillation is so 
high, the spray pattern looks like a 
solid fan of fluid. 

Motors motors everywhere 

There's hardly anything you've ever 
had to do to or with a car by hand that 
hasn't been motorized. 

There are motorized side-view mir- 
rors. Motorized jacks. Motorized win- 
dows and sun roofs. Motorized trunk 
lids. Motorized antennas. Motorized 
seats. Motorized (or solenoid) head- 
light covers. Motorized scanning 
searchlights. Motorized fans, blowers, 
and defoggers. Motorized oil-changing 
pumps. Motorized gas siphons. Motor- 
ized console covers. And more. 

And things without motors some- 
times use solenoids. Things like remote 
trunk releases. Electronic door locks. 
And more. 

Yet electromechanical devices like 
motors and solenoids are among the -n 
least reliable items on cars. But car- m 
makers and partsmakers are working ^ 
together to improve the situation. > 

New magnetic materials are being -< 
used. New winding designs. New ^ 
transistorized driver circuits — with the 2 
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ELECTRONIC CLIMATE CONTROL offered on the 1961 Cadillac provides heat and air conditioning 
automatically. It features a digital temperature readout. 



potential for VMOS technology just 
around the automotive comer. And 
metal linkage is being replaced with 
plastics and synthetics for corrosion- 
proof, long-wearing mechanisms. 

The result is a longer mean-time-be- 
tween-failure statistic than ever. But 
one of the corollaries of Murphy's Law 
is that the more things there are, the 
better the chance that something will go 
wrong with one of them. 

Even in 1981, power windows still 
jam. Headlights still shine behind 
closed covers. And automatic door 
locks still sometimes fail to unlock. 

So the electromechanical automotive 
news is a story of progress, but no 
breakthroughs. 

Tidbts 

There are a few gadgets around cars — 
some new, some not — that tend to raise 
an eyebrow or the comer of a lip. 

Some side-view mirrors feature built- 
in heaters that turn on with the car's de- 



froster on cold winter mornings. Any 
number of heating elements have been 
used, from resistive wire to parking 
lamp bulbs to power resistors. The 
idea's a good one, and may show up 
more often in the models to come. 

You've seen some new car models of 
the past few years with a second set of 
signal lamps atop the trunk lid, just 
below the back window. You may not 
know that a government-sponsored 
study showed those secondary signals 
to have a positive effect in reducing 
rear-end collisions. Apparently, they 
help reduce the oncoming driver's total 
reaction time. 

Another government study has en- 
dorsed the use of demand-sensitive air- 
conditioner cutoffs as a proven fuel 
saver. Those devices disengage the air- 
conditioner compressor whenever a 
temporarily high load is put on an 
engine, such as accelerating to pass. 
Those devices have been on police cars 
for years (not to save fuel, but to maxi- 




g ELECTRONIC CONTROLS and readouts predominate on the 1981 Imperial. 
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mize accelerating power), but have not 
always been available as an option to 
"civilian" buyers. 

Electric cooling fans designed to 
work with fanbelt-driven fans having 
fewer blades (and thus less loading on 
the engine) or to replace fanbelt-driven 
fans altogether (or engine-driven fans 
where the fanbelt pulley is a take-off 
rather than a take-on power point) have 
been used successfully in foreign cars, 
and are expected to find their way into 
more American cars in the future. Be- 
cause the electric fans can respond 
more quickly and accurately to engine 
cooling needs, they promise better 
overall efficiency. But remember, 
additional battery /alternator load 
shows up as additional engine loading 
because it makes the alternator harder 
for the engine to turn, in exactly the 
same way as dynamic motor braking 
works. 

Police radar detectors are getting 
more sophisticated, both in terms of 
improved circuitry and human factors. 
The new trend is toward units mounted 
out of sight behind the grille with only 
a control and warning box on the dash, 
and toward better disguises. In the 
latter category, we've seen prototype 
or production models disguised as side- 
view mirrors, fog lights, tissue boxes, 
and even stuffed animals. 

The future 

The word for the future is that fewer 
items will be available on the auto- 
motive aftermarket, since the business 
for products and companies in that 
field has been bad for several years 
now. Companies are trimming their 
lines down to solid sellers, doing less 
development, and fighting to stay in 
business. 

Some companies have lost that fight. 
Tenna Corporation, for example, went 
bankrupt in September, 1980. They 
made radios, tape players, and other 
accessories. That company had been 
an industry leader for nearly thirty 
years, and its demise is a striking ex- 
ample of the ill health of the industry. 

Similar problems face U.S. car- 
makers, but bells and whistles will 
help them sell against offshore com- 
petitors. Look for new ways to make 
driving easier and more relaxing and 
to give cars more sex appeal. R-E 
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Adding Remote Control 

Part 7 — The first of several parts on adding remote control to Uni- 
corn- 1. The first step is a relay board to drive the 12-volt system from 
a five-volt source. Also, there's a uniquely robotic arm. 

while the command console AND UMBILICAL cable arc fine for getting the feel of controlling the robot, there 
comes a time when you're ready to break loose and operate the robot from a distance— by radio control, for 
example. In this section we'll begin the changeover — whether it's for radio or computer control — by construct- 
ing a relay board to operate the robot's 12-volt motors and solenoids from 5-volt (logic-level) signals. 

We'll also describe another type of manipulator arm for the robot that does away with the elbow-bending 
action and substitutes for it an extendable arm. 

Relay board 

Both the radio-control decoder circuitry and the computer-interface generate logic-level signals — where the 
voltages are either close to zero for a logic "0", or close to five volts for a logic "1". Since the motors and 
solenoids in the robot are designed to operate from a 12-volt supply, we must devise some way of switching 1 2 
volts from a 5-volt control signal. That is the purpose of the relay board. 

The board is a standard 22/44 finger (44 fingers, with 22 on each side), 4 X 5-inch perforated IC prototyping 
board that fits into a mating edge-connector and is available from a number of sources. One side has a foil pad at 
each of the perforations and two sets of traces for power distribution, but the other is bare, except for the fingers 
at the card-edge. 

Figures 57 and 58 show the same relay board from the foil side with an X-ray view of the relays that are 
mounted on the bare side of the board. All wiring, with a few exceptions that will be pointed out later, is done on 
the foil side of the board. Two diagrams will show exactly how the wires are connected. 
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FIG. 57— RELAY COIL CONNECTION to card-edge fingers. Most ol the 
wires go to the relay-side of the board (See Table 2 for specific 
pin outs). 
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FIG. 58— MOST OF THE REMAINING connections are made on wiring- 
side of board. See Table 3 lor details. Remember: Both diagrams show 
foil-side of board — relays will not be visible! 
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The DIP relays, capable of switching 
one amp, (see parts list) are mourned on 
the bare side of the board in 16-pin DIP 
sockets. Table 1 shows the function of 
each of those relays. The sockets can be 
secured to the board either by soldering 
their corner pins to the foil pads on the 
bottom of the board or by a bit of epoxy 
between the socket and the surface of the 
board. The first method is preferable. 
Sockets are used in case the relays have to 
be replaced. 

All 20 relays are the same type, DPDT 
(see Fig. 59), even though, in some cases, 
only one section of a set of relay contacts 
may be used. 

It is recommended that, whatever des- 
ignations (if any) are given to the fingers 
on the prototyping board you use, you 
follow the ones given here, to reduce the 
possibility of confusion and miswiring. 

Looking at the foil side and starting 
from the righu the fingers bear the letters 
"A" through "Z" (with four letters left 
out to give us 22). The fingers on the bare 
(relay) side of the board, but still looking 
at the board from the/oil side, are num- 
bered 1 through 22, from right to left. 
(Viewing the board from the bare side 
would show the numbers 1 through 22, 
but from left to right.) Finger "A" is 
opposite finger 1, finger "B" is opposite 
finger 2, etc. 

Make sure you understand that system 
before you start wiring things up! 
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FIG. 59— PINOUT OF RELAYS used in this pro- 
ject by author. Relay contacts should be rated 
at one amp. 



Wiring procedure 

Refer frequently to Figs. 57 and 58, 
and to Figs. 60 and 6 1 . 

Begin by connecting pin 1 — it feeds 
one end of the relay's coil- — of each of the 
IC sockets to the ground rail of the board 
as shown in Fig. 58. The only exceptions 
to that are relays RYI9 and RY20. In 
their case it is pin 16 that's connected to 
ground. 

Use insulated wire throughout — there 
are going to be lots of wires, and the pos- 
sibility of short circuits exists. You can 
use wire- wrap wire for connections to 
pins I and 16, but all the others will 
require at least 22-gauge wire to carry 
sufficient current for the motors and sole- 
noids. Using a color-coding system will 
simplify signal tracing later. 

Next, connect pin 16 (the other end of 
the coil) of each socket (pin 1 for RY19 





TABLE 1 






RELAY FUNCTIONS AND CALLOUTS 




Relay Mo. 


Function 


Designation 


RY1 


Body rotate, right 


BR(R) 


RY2 


Body rotate, left 


BR (L) 


BY3 


Left wheel, forward 


LW{F) 


RY4 


Left wheel, reverse 


LW(R) 


RY5 


Right wheel, forward 


RW(F) 


RY6 


Right wheel, reverse 


RW(R) 


RY7 


Right hand rotate 


RHR 


RY8 


Horn 


H 


RY9 


Left shoulder, up 


LS(U) 


RY10 


Left shoulder, down 


LS(D) 


RY11 


Right shoulder, up 


RS(U) 


RY12 


Right shoulder, down 


RS(D) 


RY13 


Unassigned 


X 


RY14 


Unassigned 


X 


RY15 


Lett arm, up 


LA(U) 


RY16 


Left arm, down 


LA(D) 


RY17 


Right arm. up 


RA(U) 


RY18 


Right arm, down 


RA(D) 


RY19 


Left arm solenoid 


LAS 


RY20 


Right arm solenoid 


RAS 





FIG. BO— BE VERY CAREFUL when wiring the 
relay board and check for shorts and solder 
bridges. Color coding wires helps. 



and RY20) to the appropriate finger at 
the card-edge, as shown in Fig. 57 and 
Table 2. That is part of the exception 
mentioned earlier — 15 of those wires are 
connected to the fingers on the bare side 
of the board by passing them through 
convenient holes. Fig. 61 gives an idea of 
what that will look like. 

You should note that the wires may not 
run straight down, as is suggested in Fig. 
57, but may zig or zag to one side or the 
other to mate with the pad that connects 



FIG. 61— RELAY BOARD plugs into 22/« pin 
edge connector that will be wired to relay-driv- 
er board and to 12-volt systems. 



to the appropriate finger. 

A 22 uF tantalum capacitor is mounted 
on the relay-side of the board and sol- 
dered to the 1 2-volt and ground-supply 
rails. Make sure that the " + " side of the 
capacitor goes to the 1 2-volt line. 

The 1 2-volt rail is connected to finger 
"B", and the ground rail to finger "A", 
on the foil side of the board. 

Figure 58 shows the connections for 
the normally-open relay contacts (pins 8 
and 9), and those connections are also 
listed in Table 3. Before making connec- 
tions to the card-edge fingers, wire the 



PARTS LIST— RELAY BOARD 


Item 


Quantity 


22/44-finger, 4 x 5-inch prototyping board 
(Radio Shack 276-154 or equivalent) 


1 


DIP relay, 5-vott coit, 1-amp contacts 
{Radio Shack 275-215 or equivalent) 


20 


16-pin DIP socket 


20 


22 iiF tantalum capacitor 


1 


Miscellaneous: wire, solder, etc. 





pin 8-to-pin 8, and pin 9-to-pin 9 jumpers 
shown for some of the relays. 

Finally, still referring to Fig. 58, con- 
nect pins 4 and 13 to either 12-volts or 
ground, as indicated. 

Finishing up 

Inspect the entire board for solder 
bridges and shorts, and make certain that 
every wire goes where it's supposed to. 
The wires should be held close to the 
board. They can be secured with a drop of 
one of those very-fast-setting glues, with 
epoxy, or with silicone sealant. 

The operation of the relays can be 
checked by applying 5 volts and ground 
to pins 1 and 1 6 of the sockets or, better 
still, to the appropriate fingers at the 
card-edge. You should be able to hear the 
contacts of the relays click quietly as they 
close. 

The long arm of the . . . robot 

A telescoping (or extendable, if you 
prefer) manipulator was designed to give 
the robot added versatility as well as an 
additional unique feature. It replaces the 
flexing action of the elbow joint (a human 
attribute) with the ability to "stretch" the 
arm — something which is definitely not a 
characteristic of people, or of most other 
animals. 

Refer to Fig. 62 as the construction of 
this new arm is described. 

First, the manipulator with the claw- 
type end effector (that can even be the 
one with the rotatable wrist) is removed 
from the robot at the shoulder, and the 
entire upper section — from the elbow 
hinge to the shoulder-attachment sec- 
tion — is disassembled. Only the two side 
rods, the elbow- hinge cross-bar rod, the 
'A- 20 threaded rod and limit switches are 
re-used. Hold onto the other parts, 
though — you may find a use for them lat- 
er. (That's one of the prime rules of 
scrounging.) 

The first step after that is to cut two 
'A-inch diameter aluminum rods six 
inches long, and to bore a 'A-inch hole 
through the entire length of each. Those 
holes must be true, so work very carefully 
and slowly. 

Next, the two 'A-inch diameter side- 
rods that were removed from the original 
arm are cut to a length of six inches, as 
measured from the elbow-hinge end. 
(This end will be reattached to the shoul- 
der motor later.) Each of those rods will 
then be mated to one of the 'A-inch diam- 
eter rods by lapping the two until a 
smooth sliding action is achieved. 

That lapping (which is the process of 
rubbing the two pieces together until all 
excess material has been worn away and 
they fit smoothly together — and, inciden- 
tally, is the way telescope mirrors are 
made and polished) is accomplished by 
applying a polishing compound to the 
inside of the bore hole in the aluminum 
rod and moving the 'A-inch steel rod in 
and out of the hole while rotating it slow- 
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TABLE 2 






RELAY COIL WIRING 




Relay 


From pin no. 


To finger no. 


RY1 


16 


20 


RY2 


16 


17 


RY3 


16 


R 


RY4 


16 


M 


RY5 


16 


6 


RY6 


16 


3 


RY7 


16 


21 


RY8 


16 


16 


RY9 


16 


P 


RY10 


16 


L 


RY11 


16 


7 


RY12 


16 


2 


RY13 


16 


15 


RY14 


16 


19 


RY15 


16 


N 


RY16 


16 


6 


RY17 


16 


5 


RY18 


16 


1 


RY19 


1 


18 


RY20 


1 


4 


Ground trace 


— 


A 


12-volt trace 


— 


B 





TABLE 3 




RELAY CONTACT WIRING 




Relay 


From pin no. 


To finger no. 


2 


8 


W 


2 


9 


V 


4 


8 


12 


4 


9 


11 


6 


8 


D 


6 


9 


C 


7 


9 


16 


8 


9 


X 


9 


8 


S 


9 


9 


13 


11 


8 


F 


11 


9 


E 


13 


9 


Z 


14 


9 


Y 


15 


8 


U 


15 


9 


T 


17 


8 


J 


17 


9 


H 


19 


9 


22 
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]y wiih an electric drill. (Ordinary auto- 
mobile rubbing compound will work very 
nicely.) 

A note of caution: The roughness left 
by boring the hole can, and probably will, 
grab the rotating steel rod and wrench the 
aluminum rod out of the clamp you are 
using to hold it. An indication that that is 
about to happen is an increase in the tem- 
perature of the aluminum rod that you 
can detect with your hand. Check for that 
frequently and, as soon as you notice it, 
either slow the speed of the drill or 
remove the steel rod and stop work until 
things cool down. 

The job is finished when the steel rod 
slides smoothly within the aluminum one. 
Stop at that point! If you continue, the fit 
will become sloppy and the parts may jam 
when in motion. 

Another note of caution: Each set of 
rods that is lapped must be kept together 
as a matched pair. A steel rod that has 
been lapped in one aluminum rod (now a 
tube) will not mate well with another! 

The next step is to prepare two square 
posts (made from ! A-inch square ex- 
truded aluminum material with 'A-inch 
walls) to attach the new arm to the shoul- 
der motor cross-bar rod. 

The length of each post is 1 'A inches. 
One end of each post should be filed so 
that the walls, which were originally 'A- 
inch thick, are reduced to a thickness of 
'/it-inch. Fortunately, that only has to be 
done for the first quarter-inch of the post. 
Drill a 'A-inch hole in the other, unfiled, 
end, so that its outer edge is 'A-inch from 
the end of the post. 

Four cross-pieces now have to be pre- 
pared. The first is the shoulder-hinge 
plate, shown at the upper-right of Fig. 62. 
It might be worthwhile to refer back to 
Parts 1 and 2 of this series (August and 
September 1980) to review the metal- 
working techniques presented there. 



From a piece of 'A-ineh aluminum 
plate cut a piece 2'A X 3 A-inches. (Those 
are the final dimensions — remember to 
allow for wastage.) Mark two 5 A-inch- 
square openings at the ends of the piece 
leaving 'A-inch clearance from the edge 
(see Fig. 62). 

You can cut out those openings by 
drilling a series of small holes along the 
inside of the lines you marked and then 
cutting or drilling through the "webs" 
between the holes to remove the center 
piece. Then, using a warding file, finish 
the opening, from time to time checking 
the size of the opening by fitting the filed 
end of the square post that will eventually 
go into that hole into it. The objective is a 
snug, push-in, fit with no play. Once the 
post is in the opening, it should not be 
able to be removed without some effort. 



When both square holes are completed 
to your satisfaction, a recess must be 
made in the top of the piece to seal the 
bearing that will hold the end of the 'A-20 
threaded rod. 

That bearing can be one of two kinds. 
It can either have an inside diameter of 
'A-inch that will accept the threaded rod 
as it is or, it can be smaller and the rod 
turned or filed down to fit it. The first 
approach will give more strength, and is 
recommended. After marking the posi- 
tion the bearing will occupy (the center of 
the bearing's opening even with the top of 
the bar, and the bearing in the middle of 
the bar), the semicircle can be cut using 
the drill-and-file technique described 
above or the metal can simply be filed 
away until the desired shape is obtained. 

A 'A-inch-wide strap of aluminum or 



PARTS LIST— EXTENDER ARM 




Item 


Size 


Quantity 


Supplier's 
part no. 


Supplier 


Aluminum 
side rod 


VWn. diam. X 
6-inch 


2 


AB-6 


® 


%-lnch 
aluminum 
plate 


1% X 2'A- 
i riches 


2 


APS-1 


® 


Aluminum or 
brass plate 


V,. X V* X 2A 
inches 


1 




® 




•A x 2V»-lnohes 


1 


APS-75 


® 


Bearing 


'A-in. I.D.. 


1 


B2-10 


®,® 


'A-in. square 
aluminum post 


1 Vi-long 


2 




® 


Push rod 


4 In. 'A-in. 
diam., long, 
threaded 8-32 
both ends 


2 




® 


Gear 


,305-in. diam., 
20-T. 72 pitch 
1-ln. diam., 


1 


P72A-20 


®,® 




72-T. 72 pitch 


1 


P72A-72 


®.® 



.305 D1A. 

20T 72 PITCH ^euT-co urn c >c 

' inMQU N0TE1 CENTER HOLE F 

,7'rr72prrcH,/ CENTER H0LE ' E ' 



2.50 *■ 

,2= w.25 1.0. BEARING 




til 

f- I 

iT i B . i 1 B _ 
V| CD tjj fcjl <j > ■ 
s ~j^ 







-.875^^ 

-1.75' ACROSS BAR 

OR TRAVELER GUIDE 



NOTE: 4-40 SCREW INSERTION 
INTO BORED .50 RODS 
SIDE WALL LIMITED TO 
.0933 [3/32") 



ALL DIMENSIONS IN INCHES 



ORILL&TAPKEY 








A 43DRILL-TAP4-40 

B 33 DRILL (BODY DIA. 4-40) 


C 29 DRILL-TAP 8-32 

D 19 DRILL (BODY DIA. 8-32) 


E 7 DRILL-TAP 14-20 

F 0.250 DRILL (BODY DIA. 14-20; 0.2497) 


G 0.500 DRILL OR 

DRILL 0.375, REAM TO 0.500 



FIG, 62 — USE THESE DIAGRAMS, together with instruction! given in text, to build extender arm. 
Counterweight is not shown, but attaches to last cross-bar rod. 



brass will be used to bold the bearing in 
place. With the bearing temporarily in 
position, bend the strap over it and mark a 
spot at each end of the strap for a mount- 
ing hole. Use a #33 drill bit to make 
these holes in the strap. 

Then, mark through those holes to the 
edge of the plate, on either side of the 
semicircular cutout. Drill holes at those 
points using a #43 drill, and tap them to 
accept 4-40 screws. Do not mount the 
bearing yet — several more holes still have 
to be drilled in the plate. 

Mark three drilling points in the edge 
of the aluminum plate for each square 
post so that the holes drilled will intersect 
each side of the square posts in the mid- 
dle. Then insert the posts into the square 
holes, tapered-end first, and drill com- 
pletely through the aluminum plate and 
the side walls of the posts using a #33 
bit. You should wind up with six holes in 
all. 

Now take a break and polish the two 
six-inch drilled-out aluminum rods to a 



high luster. That not only gives a good 
appearance, but also insures that the trav- 
eler bar (see below) will move freely. 

Then insert one of the six-inch rods 
into the square opening of one of the 
posts {from the unfiled end) for a dis- 
tance of 'A-inch. Drill completely 
through the three holes previously drilled 
(through the plate and the square posts) 
into the aluminum rod with a #43 bit. 
Tap those holes for 4-40 screws. Do the 
same at the other square opening. 

Attach the rods to the square posts 
using 4-40 machine screws no longer 
than '/i~inch. The reason for limiting the 
length of those screws is to prevent their 
biting into the sliding steel rods and 
impeding their motion. Set the assembly 
aside for a while. 

The next two cross-bar pieces, the end 
plate and the traveler bar, are both made 
from 'A-inch aluminum plate, 2'A X VA 
inches, and filed to shape as shown in Fig. 
62. 

They are essentially the same, but have 



the following differences: The center hole 
in the end plate is simply made with a 
'A-inch bit. The center hole in the travel- 
er-bar, however, must be tapped to "A-20 
to accept the threaded steel rod. (Drill 
that one with a #7 bit before tapping.) 

Another difference is that, while the 
'A-inch holes in the traveler-bar for the 
slide-rods must allow those rods to travel 
freely through them, their counterparts 
in the end-plate are cross-drilled, using a 
#43 bit, and tapped for 4-40 screws, to 
hold the plate in position on the rods. 

Finally — and this holds true for both 
pieces — -two holes are drilled in each, on 
the center line, and 'Ae-inch from the cen- 
ter in each direction. Those holes are 
made with a # 29 drill and are tapped to 
8-32 to accept the two four-inch push 
rods, threaded on both ends. 

The last piece to be fabricated is the 
push plate, which is made from '/it-inch 
aluminum or brass plate, 2'A X 'A-inches 
in size. Mark a center line along the long 
dimension of the flat side of the plate. 
Then, measure Vi-inch in from both ends 
along this center line, and drill 'A-inch 
continued on page 97 
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NOISE REDUCTION 

They won't rescue a hopeless recording, but when used with an expander, dynamic noise 



LAST MONTH. I DISCUSSED THE ORIGINS 
of noise and compression in audio sig- 
nals and showed why expansion with a 
dynamic range expander could make 
the music sound more realistic. This 
month, I will show how dynamic noise 
filters also help, why they are comple- 
mentary to expanders, and how com- 
mercial units are designed. The next 
two issues of Radio-Electronics wiil 
contain a construction article in two 
parts on a combination dynamic range 
expander and dynamic noise filter (with 
excellent performance) that you can 
build for yourself at great savings. 

Noise 

Noise can usually be removed from a 
signal very simply — just turn down the 
treble control. Unfortunately, that also 
removes part of the signal spectrum 
and makes the resulting sound appear 
"distant" or "muted," but the ap- 
parent signal-to-noise ratio is improved. 
That is because most musical energy 
occurs in the frequency range between 
100 Hz and 1 kHz, and because most 
random noise occurs above 1 kHz. If 
the noise is "white" (equal noise levels 
in all equal bandwidths). there will be 
19 times as much noise energy from 1 



kHz to 20 kHz as there is below t kHz. 
Most noise sources in audio are not 
white, but they still appear most heavily 
in the treble range; notably tape hiss, 
FM noise, and record-surface noise. 
Small ticks and pops on records are 
also broadband, and thus mostly treble. 

However, that noise is worst during 
low-level sections of the music. (If 
your signal is noisy during loud sec- 
tions, it is beyond repair.) That phe- 
nomenon is called masking because the 
energy of the music "masks" the noise 
and prevents it from being audible. 
Thus, if we could turn our treble con- 
trol down during low-level passages 
and back up during high-energy sec- 
tions, the noise will appear to be sig- 
nificantly reduced without affecting the 
frequency response of the system 
during loud passages. 

That still leaves us with the problem 
of treble attenuation on low-level sig- 
nals, but it is not as much of a prob- 
lem as it might seem. First of all, in- 
struments played softly have dramati- 
cally lower levels of harmonics in the 
treble region and thus will not suffer 
significantly from the attenuation. 
Secondly, and very importantly, if the 
signal also passes through an expand- 



er, the reduced gain during the low- 
level section will make instruments 
less loud. Nonetheless, there are 
occasional signals with desirable treble 
in the presence of audible noise, in 
which case we find that we're in the 
dilemma of whether to filter out the 
noise and harm the signal, or allow the 
noise to be heard. A good noise filter 
will compromise here and act as in- 
obtrusively and subtly as possible. In- 
terestingly, if the source material is 
good, it is less likely that the problem 
will occur and the noise filter will per- 
form better. Those devices will not re- 
pair a very poor recording, but they are 
incredible on superior discs! 

Another reason that expanders and 
dynamic filters work well together is 
that for an equivalent amount of noise 
reduction, each needs to work only half 
as hard. Therefore, they can work 
more subtly, to the point where audible 
side effects are extremely rare. Also, if 
the total effectiveness is great enough, 
the listener can never "tune in" to the 
spectral "signature" of the noise that 
occurs during silent passages and thus 
cannot recognize the noise in low-level 
musical sections. 

Given those principles then, a 




PHASE LINEAR MODEL 1000 (left) uses multi- 
band notch fitters. This technique Is among the 
best known noise reduction systems. 



HEATHKIT MODEL AD1304 (right) eliminates 
compressor circuitry. Instead, FET's gradually 
turn on th« notch fitters. 




TECHNIQUES 



JOSEPH M, GORIN 



filters can produce almost incredible results. 



dynamically variable filter is not dif- 
ficult to envision in block diagram 
form. A typical block diagram is shown 
in Fig. 1. Does that look familiar? It 
should; it is identical to the general 
block diagram for an expander shown 
last month, except that we now have a 
VCF (Voltage Controlled Filter), rather 
than a VCA (Voltage Controlled Ampli- 
fier). In fact, the circuits are amazingly 
similar. A VCF can be built from a 
VCA just by using a VCA to vary the 
amount of feedback around a low-pass 
filter. 

The commercially available filters 
can be divided into four types. There 
are multi-band filters (many filters/con- 
trollers), such as the expander type 
(dbx 3BX) and notch-filter type (Carver. 
Phase Linear. Heath), and variable 
cut-off frequency units with fixed-con- 
trol filters (KLH, Advanced Audio 
Systems) and "automatic gain control" 
filters (Logical Systems). The noise-fil- 
ter project that will be featured in the 
next two issues of Radio-Electronics is 
a new type of filter with a great many 
advantages. 

From dbx. Inc.. comes a well made 
three -band expander that can serve as 
an expander and as a noise-reduction 
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FIG. 1— T 


Pit. 


AL BLOCK DIAGRAM of a dynamically variab! filter. These devices can not perform 



miracles but they can be very effective on better recording*. 



unit at the same time. The model 3BX 
has a suggested retail price of $700. It 
operates by dividing the signal into three 
bands, expanding them individually 
and then summing the result. Since 
only high-frequency signals can mask 
high-frequency noise, and only low- 
frequency signals can mask low-fre- 
quency noise, that technique should 
significantly reduce audible noise. A 
block diagram is shown in Fig. 2. 
Notice that the midband section is de- 
rived from subtraction, rather than fil- 
tering. Thus, if all the expanders have 
equal gain, the expansion will result in 
truly flat frequency response without 
any phase shifts. The attack and decay 
circuits are different in each expander, 
which optimizes the results for each 



band. (The highest frequency band is 
fastest, of course.) 

An advantage of that system is that 
you get both expansion and noise re- 
duction in one unit. A disadvantage is 
that, with signals well above the mask- 
ing level for noise, the frequency re- 
sponse can be unnecessarily non-flat, 
due to the different action of the ex- 
pander bands. 

Sliding filters with fixed control 

The sliding cut-off filter with fixed 
control is shown in Fig. 1: it has been 
implemented by KLH in the model 
I201A and in Advanced Audio Sys- 
tems model NR-2. 

The KLH unit senses the musical 
energy in a broad range near 8 kHz 
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FIG. 2— A THREE BAND EXPANDER, such as the dbx model 3BX, divide* the signal Into three 
bands, expands them Individually, and then sums the result. 
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FIG. 3— AMOUNT OF FEEDBACK around the 9 dB-per-octave network is varied by the MOSFET In 
the KLH model 120TA. 
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FIG. 4— THE AUTOMATIC GAIN CONTROL LOOP usee feedback to control the cut-off frequencies of 
both the high-pass and low- pass outputs In the Logical Systems model 318. 
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with its fixed control filter on the as- 
sumption that the energy near 8 kHz is 
representative of the total high-fre- 
quency musical energy. The AC/DC 
converter is of the precision peak-de- 
tector variety with very fast attack 
time and a complex, decay-time char- 
acteristic, including a special circuit to 
keep from allowing a record "tick" 
from opening up the filter for an audible 
length of time. 

The filter shape is an interesting fea- 
ture of the model 1201 A. The easiest 
filter to implement is a 6 dB-per-octave 
roll-off; that filter sounds very natural 
because there is no ringing in its step 
response. But a steeper filter, 12 dB- 
per-octave, is more effective in re- 
moving noise. In a study (see "A Pro- 
gram-Controlled Noise Filter", Journal 
of the Audio Engineering Society, Jan/ 
Feb 1974, V. 22. No. I, P. 4), listeners 
identified an 8 dB-per-octave roll-off as 
being the optimum. The model I2QIA 
uses a 9 dB-per-octave roll-off that 



controls response with only one ele- 
ment as shown in Fig. 3. (Note that a 
12 dB-per-octave roll-off requires two 
tracking variable devices.) 



The MOSFET varies the amount of 
feedback around the 9 dB-per-octave 
network. If the MOSFET is of a high 
resistance, there is very little feedback 
above 500 Hz, and the filter rolls off 
there. If the MOSFET is of a lower re- 
sistance, the bandwidth can be extended 
to 25 kHz. The MOSTFET's in the unit 
are RCA's CA3600 array, chosen be- 
cause their monolithic construction 
allows close tracking between the two 
channels and the bandwidth "cal- 
culated" by the control circuits. The 
bandwidth varies from 500 Hz to more 
than 20 kHz. 

The NR-2 filter is similar; that device 
was the subject of an article in August 
and September, 1979 issues of Radio- 
Electronics. The major difference is in 
the attack/decay circuits and filter 
shape. The filter slope is 6 dB-per- 
octave. The knowledgeable reader can 
change the shape of 9 dB-per-octave by 
the addition of an adaptation of the 
"pinking filter" shown in the August, 
1980 issue of Radio-Electronics on Page 
47. As designed, the bandwidth varies 
from 800 Hz to 30 kHz. 

Sliding filter with automatic gain 
control 

Logical Systems model 3.18 kit ($130) 
also uses the sliding cut-off filter tech- 
nique with a 9 dB-per-octave slope. 
Rather than use a fixed-frequency for 
control, however, it uses an automatic 
gain control to position the filter cut-off 
frequency, as shown in Fig. 4. 

The AGC loop uses feedback to con- 
trol the cut-off frequency of both the 
high- pass (control) output and low-pass 
(main) output. The passive peak detec- 
tor is called a "log persistence cor- 
relator". In fact, it requires a quite 
high 5 mV of high-frequency signal at 
the input to begin to act as a rectifier at 
all. At high bandwidths it acts like a 
precision rectifier, and at middle band- 
widths it acts as a non-linear rectifier 
(as though it had an offset equivalent to 
about 10 mV of high-frequency signal). 







ADVANCED AUDIO SYSTEMS MODEL NR-2 features sliding cut-off filter technology and a filter 
slope of 6 dB. 
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FIG. 5— THE THREE TO FIVE bands of attenuation In mult I band notch filters are controlled by the 
energy In those bands. 




THE MODEL C-4000 preamp from Carver uses only a moderate amount of noise reduction (8 dB) to 
minimize audible aide effects. 



The combination of sliding cut-off, 
AGC and passive peak detection 
makes that circuit very similar to a 
Dolby-B playback unit in its operation. 
Like the Dolby-B, it has a relatively 
steep curve of bandwidth vs. input 
level. The Dolby-B is optimized for 
double-ended noise reduction, i.e. the 
decoding of encoded material. The 



model 318 varies the bandwidth from 
1.5 kHz to 20 kHz. 

Multiband notch filters 

Perhaps the best known of all tech- 
niques of noise reduction is the multi- 
band notch-filter technique used in the 
Phase Linear 1000, Carver C-4000 and 
Heath AD- 1 304. Rather than have a 



MANUFACTURERS 


Advanced Audio Systems 


KLH Research and Development Corp. 


Model NR-2 


Model DNF1201A 


4040 Moorpark Ave.. Suite 200 


145 University Avenue 


San Jose. CA 951 1 7 


Westwood, MA 02090 


Circle 92 on Free Information Card 


Circle 96 on Free Information Card 


Carver* 


Logical Systems 


Model C-4000 Preamplifier 


Model 318 


P.O. Box 664 


3314 "H" Street 


Woodinvilte, WA 98072 


Vancouver, WA 98663 


Circle 93 on Free Information Card 


Circle 97 on Free Information Card 


dbx. Inc. 


Phase Linear* 


Model 3BX 


Model 1 000 Series II 


71 Chapel St. 


20121 48th Avenue West 


Newton, MA 02195 


Lynwood. WA 98036 


Circle M on Free Information Card 


Circle 99 on Free Information Card 


Heath' 


SSS" 


Model AD- 1304 


Model ASRU 


Benton Harbor. Ml 49022 


91 2R Knobcone Place 


Circle 95 on Free Information Card 


Loveland. CO 80537 




Circle 99 on Free Information Card 



' This unit was described last month also because it includes an expander. 
"This unit is the subject of the next two months' articles. 



sliding cut-off filter with the problems 
of estimating the appropriate cut-off 
frequency, those units have three to 
five bands of attenuation that are con- 
trolled by the energy in those bands. 
Well under I mV of signal is required 
to open the bands. The block diagram 
for that is shown in Fig. 5. 

If there is enough energy in the 4 kHz 
band of that circuit, the notch filter is 
bypassed to allow that energy through 
normally. If there is not enough energy, 
the notch is activated, and the noise in 
that band is attenuated by about 10 dB. 
Since the notch can only be removed 
by signals that are close to its center 
frequency, the problem of masking is 
greatly reduced. 

The three implementations are all 
similar. All three include fixed expand- 
ers (see last month's article for descrip- 
tions) and allow only a moderate 
amount of noise reduction (8 dB in the 
Carver C-4000 preamp and 10 dB in the 
Phase Linear and Heath units) to mini- 
mize audible side effects. The Carver 
and Phase Linear units use diodes to 
short around the notch filters and com- 
press the signal with an automatic gain 
control element before the bandpass fil- 
ters so that there would be some "gray 
area" between fully open and fully 
closed to reduce audible instantaneous 
bandwidth modulation. Heath uses 
FET's to gradually turn on the notch 
filters, and thus doesn't need the com- 
pressor circuit. 

Heath's AD1304 uses three notch fil- 
ters at 5 kHz, 9 kHz and 13 kHz. Phase 
Linear uses notch filters at 4 kHz and 7 
kHz and a low-pass filter at 15 kHz. 
Carver uses notch filters at 2.8 kHz, 4.7 
kHz, 7.8 kHz and 14 kHz and a low- 
pass filter at 17 kHz. The use of even 
more, narrow filters improves still 
father the accuracy of the decisions to 
open the notches. The Carver and 
Phase Linear units also include high- 
pass filters at 200 Hz to reduce hum and 
rumble. 

Different kinds of signals have dif- 
ferent abilities to mask noise. Cymbal 
crashes and "s" sounds are very noise- 
like and mask noise very effectively. 
Simple tonal signals like sinewaves are 
very poor at masking noise. To use that 
fact, a "correlation coefficient" can be 
estimated, and the threshold of all the 
filters can be varied accordingly to 
make a very accurate and sophisticated 
noise reduction system. 

Dynamic noise filters like those 
described can be effective at dealing 
with record surface noise and tape hiss. 

In the next two issues, we will discuss 
a design using a sliding cut-off filter, 
which is controlled very accurately 
through the use of a feedback control 
technique. It has a variable amount of 
maximum noise reduction, allowing the 
listener to set it to be as subtle or effec- 
tive as desired, R-E 
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ACCURATE RESISTANCE MEASUREMENTS 

of less than one ohm have been a prob- 
lem for experimenters, servicemen, 
and production testers who do not have 
the use of expensive, elaborate equip- 
ment. Analog ohmmeters will indicate 
resistance down to one ohm with rea- 
sonable accuracy, but below that 
value, accuracy is difficult to come by. 

With proper measurement proce- 
dures, digital ohmmeters will indicate 
resistance as low as 0.1 ohm. That 
involves measuring the resistance of 
the test leads after the unknown resis- 
tance has been measured. Subtracting 
the second reading from the First gives 
the true value of the unknown resis- 
tance. The Lohmeter described in this 
article is an accessory to your present 
analog or digital multimeter that makes 
it possible to measure resistances as 
low as 0.001 ohm without having to do 
any subtraction. Readings are linear, 
thereby eliminating the difficulty of 
reading exponential scales. 

In the laboratory, accurate resis- 
tance measurements can be made with 
a Wheat stone bridge or by the use of 
the "four-terminal" method. In the 
latter case, a known current is passed 
through the unknown resistance and 
the voltage drop developed across it is 



measured with a voltmeter (see Fig. I). 
A practical example of that is the shunt 
used with ammeters to measure high 
currents. In the case of measuring 
resistance, the shunt is the unknown (a 
very low) resistance and the meter 
measures the voltage drop. Both the 
Wheatstone bridge and the four- terminal 
method produce accurate results. 

How it works 

The Lohmeter is based on the four- 
terminal method. It contains its own 
regulated constant-current source. 
The current will not vary even if the 
input line-voltage drops as low as 95 
volts. One set of leads is provided with 
clips for connection to the unknown 
resistance; another set of leads, with 
banana plugs, is provided for insertion 
into your meter. 

Figure 2 is a block diagram of the 
circuit. The leads to the unknown 
resistance are actually 2-conductor 
cables. One lead in each cable carries 
the constant current while the other 
lead (in each cable) returns to the 
Lohmeter and exits again as the ba- 



nana-plug leads that connect to your 
meter to measure voltage. 

Two ranges are provided to measure 
resistances from 0.01 ohm to 100 ohms, 
with LED's to indicate the range in 
use. The range is selected via a front- 
pane! range switch. The xlO range is 
for resistances of 0.01 to 10 ohms. 
On the xlOO range, you can measure 
from 0.1 to 100 ohms. (Resistances 
smaller than 0.01 ohm may be measured 
if your meter has a 100 mV scale.) 

The complete schematic diagram is 
shown in Fig. 3. The LM723D (IC1) is 
a voltage regulator connected as a con- 
stant-current source. The LED's 
(LED1 and LED2) are turned on by 
range switch S2. Potentiometers R2 
and R4 are used So adjust the constant- 
current source to 100 and 10 mA, 
respectively. A high-quality potentio- 
meter was selected because of the 
need to maintain accurate calibration. 
Pass transistor Ql is used to limit the 
current through ICI. Since the trans- 
former used has dual primary and 
secondary windings, the Lohmeter can 
be used with 1 17- or 230- volt lines by 




FIG. 1— THE VALUE OF R^ 

by passing a known current through It and 

measuring the voltage drop. 



FIG. 2 — BLOCK DIAGRAM of the Lohmeter. The current from the constant current source will not 
vary even If the line-voltage drops to 95 volts. 
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MEASURES 
ULTRA-LOW RESISTANCE 

Measure resistances as small as 0.001 ohm. You can do it with 
this easy-to-build Loh meter and your DMM. 



PARTS LIST 

All resistors Vi watt, 10% unless other- 
wise specified 

R 1—560 ohms 

R2, R4 — 250 ohms, 2 watts, trimmer 

potentiometer (CTS style 115 or 

equivalent) 
R3— 120 ohms 
R5. R6— -1000 ohms 
Capacitors, 20% or better 
C1— 470 ^F, 15 volt electrolytic 
C2— .001 jiF, 15 volt, ceramic disc 
Semiconductors 
IC1 — LM723D 
Q1— 2N5496 

BR1 — 50 volt, 1 amp bridge rectifier 
LED1, LED2— jumbo red LED 
T1— 24 volt, 100 mA, center-tapped, 

PC-mount, dual-primary 

(Signal DST 3-24 or equivalent) 
S1— SPST toggle switch 
S2— DPDT toggle switch 
Miscellaneous: PC board or perfor- 
ated construction board, case and 
front panel, line cord, two-conductor 
cable, hardware, etc. 
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NOTE: TRANSFORMER SHOWN JUMPERED FOR 117 VAC 

OPERATION. ONLY A JUMPER BETWEEN TERMINALS 
2 AND 3 IS NEEDED FOR USE WITH 230 VAC. 



The following are available from 
Alpha Components Corp., P.O. Box 
306, El Segundo, CA 90245: 
No. RC-2PC— PC board only, etched, 
drilled and tinned, $6.95 postpaid In 
USA. 
No. RX-2K— Complete kit, including 
cabinet, front panel, wire, quick dis- 
connects, etc., S3 9, 50 plus $2.50 
shipping & handling. 
No. RX-2— Factory wired, tested and 
calibrated unit, $49.50 plus $2.50 
shipping & handling. 
California residents please add appli- 
cable sales tax. Sorry, no credit cards. 



FIG. 3 — A SCHEMATIC DIAGRAM of the Lohmeter. The test leads to R„ are two-conductor cables. 
The two resistance ranges are switch selectable and the LED'a Indicate which range la in use. 



changing the jumpers on the primary 
windings. 

Construction 

Although a printed-circuit board 
makes it easier to assemble, other 
assembly methods such as a perforated 
board with solder-type terminals or 
point-to-point wiring may be used. 
Don't forget a 14-pin socket for [CI. 

The foil pattern for the printed- 
circuit board is shown in Fig. 4 and the 
component placement guide is shown 



in Fig. 5. The switches are mounted 
on the front panel of the unit and the 
LED's are soldered to the foil side 
of the board. Since none of the values 
are critical— except for the calibrating 
pots — 10% resistors and 20% capaci- 
tors may be used. 

In designing the accessory, con- 
siderable thought was given to simpli- 
fying assembly. Miniature quick- 
disconnect terminals are used on the 
board for connection of the switches. 
The transformer is mounted on the 
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PIG. 4— FOIL PATTERN for the PC board. Point-to-point wiring may also be used. 
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NOTE: USE POINTS "A" & "C" FOR ONE 2-C0NDUCT0R 
CABLE; "B"&"0" FOR THE OTHER 
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FIG. 5— COMPONENT PLACEMENT guide for the PC board. Switches SI and SZ are front-panel 
mounted and the LED's are soldered to the foil side of the board. 





TABLE 1 




Unknown 

Resistance 

(ohms) 


Range 


Voltmeter 

Reading 

(volts) 


Example 




100 to 0.1 


x100 


1.0 to 0.001 


1.0 volt x 100 = 100 ohms 
0.001 volt x 100 = 0,1 Ohm 




10 to 0.01 


x 10 


1.0 to 0.001 


1.0 volt x 10 = 10 ohms 
0.001 volt x 10 = 0.01 ohm 


w 
o 

z 

o 

DC 


1 to 0.001 


x 10 


0.1 to 0.0001 


100 mV x 10 = 1.0 ohm or 
0.1 volt x 10 = 1.0 ohm 


0.1 mV x 10 = 0.001 ohm or 
0.0001 volt x 10 = 0.001 ohm 
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PC board and its terminals are soldered 
to pads on it. By using jumpers, con- 
version from 1 17 to 230 volts can be 
made where necessary. Certain solder 



pads are marked with a dot to heip 
orient polarized components: the 
emitter of Q2, the anodes of the 
LED's, pin-one of IC1, the "+"-side 



of the bridge rectifier, and the positive 
end of the electrolytic capacitor. The 
PC board is firmly secured to the front 
panel by three sturdy, rectangular, 
phenolic mounts. 

Calibration 

The calibration procedure is easy. 
Calibration potentiometers, R2 and R4, 
are accessible through two holes in the 
top panel. Simply connect a precision 
resistor to the clip leads, with, the 
Lohmeter connected to your meter. If 
you are using your own components, 
select a value of about 10 ohms — for 
example, 9.6 ohms. Throw the range 
switch to x 10. Adjust R2 until you 
read 0.96 volts (0.% x 10 = 9.6 ohms). 
Change the range to xJOO and adjust 
R4 to read 0.0% volts (0.96 x 100 = 
9,6 ohms). The instrument is now cali- 
brated and ready to use. 

Operation 

To use the Lohmeter, simply plug 
in the line cord and set the on-off 
switch, to the on position. Insert the 
cables' banana plugs into your volt- 
meter, maintaining the correct polarity. 
Set your voltmeter to the 1.0 VDC 
scale. Select a suitable Lohmeter range 
and connect the clips across the un- 
known resistance to obtain a reading. 

If, for example, the x 10 range has 
been selected and the reading is 0.002 
volt, then the resistance is 0.02 ohm 
(10x0.002). For higher resistances, 
set the range switch to x 100. A read- 
ing of 0.002 volt would indicate a re- 
sistance of 0.2 ohm; a reading of 0.005 
volt would be 0.5 ohm. Any scale can 
be used since the voltage reading 
multiplied by the appropriate multi- 
plier gives the value of the resistance. 
For greatest accuracy, always choose 
the range that will result in the highest 
voltage reading. The greatest resis- 
tance that can be read, regardless of 
the voltage-scale used, is about 500 
ohms, due to internal voltage limit of 
the accessory. 

That voltage limit does not, how- 
ever, interfere with lower value resis- 
tances. If a 100 mV scale is available on 
your meter, readings as low as 0.001 
ohm may be made. For values of that 
order of magnitude, use the x 10 range. 
Then the 0.001 -ohm resistance will 
be indicated on the meter as 0.1 
mV (.0001 volt). When that reading 
is multiplied by 10, the resistance is 
0.001 ohm (see Table 1). 

The Lohmeter is a very versatile 
accessory. Besides being of value in 
the laboratory or on the service bench, 
it can also be used as a production tool 
for grading and matching resistors, 
coils, transformers and motor windings, 
or whenever it is necessary to measure 
or match low resistance value com- 
ponents. R-E 
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HOME 

VIDEO 

UESTTONS 

'And Answers 



Everything that you've always wanted to know about home 
video. The differences between VHS and Beta, noise 
reduction for VCR's, stereo TV, and more. 



HOME VIDEO RECORDERS (OR VCR'S) ARE 

the "hot" electronic product of the 
year! While the general economic 
downturn in the U.S. and worldwide 
has brought about reduced sales of 
high-fidelity audio products, sales of 
home video equipment are significantly 
ahead of last year. (They' re anywhere 
from 70% to 100% ahead, depending 
upon whose figures you believe.) Rela- 
tively speaking, however, video re- 
corders are so new to the public that 
potential users — retailers and tech- 
nicians alike — have many questions 
relating to the operation and use of 
VCR's. I will try to answer the ten 
most often asked questions here. 

What are the actual differences 
between the two basic systems: 
Beta and VHS? 

Let's go back to the beginning. Sony 
Corporation introduced its Betamax 
system in 1976. It uses a plastic, two- 
hub cassette that is about the size of 
a paperback book. While today there 
are many different tape lengths con- 
tained in Beta cassettes, the standard 
L-500 cassette contains about 500 feet 
of W-inch wide tape. At the original 
Beta-I speed, that provided about one 
hour of recording capability. 

About one year later, Victor Com- 
pany of Japan (known in the U.S. as 
JVC) introduced a system that they call 
VHS (for Video Home .System) which 
differs in several details from the Beta 
system. The two-hub VHS cassette 
is large enough to accommodate 800 
feet of tape (also W-inch in width). That 
provides just over two hours at VHS's 



slightly slower speed of 1.31 inches- 
per-second. 

Both systems use a rotating tape 
head that spins at the incredibly fast 
speed of 1800 RPM. Figure I shows the 
pattern or "magnetic footprint" laid 
down by the combination of rotating 
head and slowly moving tape for each 
of the two systems. Besides those basic 
differences in speed and track patterns, 
JVC chose to use a different tape-load- 
ing system that they call M-loading. 
Illustrated in Fig. 2, that system pulls 



LEN FELDMAN 
CONTRIBUTING EDITOR 

out a small length of tape from the cas- 
sette only during recording or play- 
back. JVC maintains that that subjects 
the heads to slightly less wear than the 
Beta loading system that keeps the 
tape threaded at all times, once the 
cassette is inserted into the recorder. 

Which system, Beta or VHS, pro- 
vides the better quality of picture? 

Most experts agree that there is little 
difference in picture quality between 
the two popular formats. Bearing in 




THE RCA model VDT600 VCR uses the VHS system and has three selectable speeds. 



m 
0U 
3J 

> 

33 

-< 

CO 
CO 



71 



B-HEAD 




A-HEAD 



32^ 



CONTROL 

TRACK 



BETA 



^S 



B-HEAD 




A-HEAD 



FIG. 1— A MAGNETIC PATTERN Is laid down on a slowly mowing taps by two rotating heads In 
both the VHS (shown In a) and Beta (shown In b) system a. 
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mind the rotation of those recording/ 
playback heads at 1800 RPM, the ef- 
fective linear tape-to-head speed works 
out to about 270 ips for Beta and 230 
ips for VHS (using the Beta-II 2-hour, 
and the VHS SP 2-hour speeds). Both 
systems can provide slower tape speeds 
that give longer record times. Cur- 
rently, an L-830 tape cassette used in a 
Beta machine at its Beta-Ill speed will 
provide up to five hours of recording 
time, while a T-120 cassette, used in 
the EP or SLP speed on a VHS ma- 
chine will permit up to six hours of 
recording or playback time. While 
there is some picture degradation at 
those slower speeds, it is not nearly as 
bad as one might suppose, since head 
rotation speed remains the same. Still, 
Beta speeds are just a bit faster {at 
progressively slower linear tape speeds) 
than VHS speeds — which would sug- 
gest somewhat better picture quality 
in theory. In practice, other variables, 
such as the quality, and care taken in 
the assembly, of the electronics of each 
system may have more to do with ulti- 
mate picture and sound quality than 
the basic recording format or tape 
speed used. 

If I buy a video camera, must it 
employ the same format (Beta or 
VHS as my VCR? 

Although it is true that VHS and 
Beta VCR's are totally incompatible 
with each other (tapes made on one 
will not play back on the other) video 
cameras bear no relationship to the 
VHS/Beta incompatibility problem. 
The sole function of a video camera 
is to translate the image seen by the 



camera lens into a standard NTSC 
video signal, much like the one that 
we receive over the air or from cable- 
TV companies. Since that type of sig- 
nal is compatible with either VHS or 
Beta type VCR's, the signal produced 
by an video camera purchased in the 
United States will work with either 
VCR format. 

There is one qualification, however, 
that should be mentioned. Since manu- 
facturers of video cameras are gen- 
erally the same ones who make VCR's, 
they would naturally like you to buy 
both products from them. If you do 
decide to purchase one brand of VCR 
and another brand of camera, you may 
well run into interconnection prob- 
lems. The end of the cable supplied 
with the camera may have a plug or 
connector which does not mate with 
the receptacle on the VCR you own. 
That possibility should be checked out 
before you make a final decision re- 
garding which of the video cameras 




you will buy. 

If the cable supplied with the camera 
does not mate with the VCR you al- 
ready own, there are ways around the 
problem. The camera supplier may 
offer an alternate cable that, instead 
of terminating in a single, multiple-pin, 
plug, terminates in individual video out, 
audio out, camera remote and camera- 
power pin plugs that can then be con- 
nected singly to appropriate terminals 
on the rear panels of most VCR's and 
separate camera power supplies. 

Is it possible to copy a tape from 
Beta-type VCR's onto a tape used 
in a VHS tape recorder? 

Yes, it is. The signal that is stored 
on the tape of any home-video re- 
corder, when played back by that 
recorder, yields a standard NTSC 
video signal that can be re- recorded 
and the format used to store that signal 
initially is irrelevant. 

The best way to make such a tape 
copy is to connect short, shielded 
cables from the aforementioned audio 
and video output jacks found on the 
back of the machine in which the ori- 
ginal tape is being played, to the audio 
and video input jacks of the VCR on 
which the new tape is to be recorded. 
The originating machine is placed in 
the playback mode while the second 
machine is placed in the record mode. 
If the second machine has a switch 
labelled tv/camera orrv/viDEO, that 
switch should be set to the camera or 
VIDEO position. 

Is it legal to record commercial 
TV programs in your home for later 
personal viewing? 

Yes, according to a Federal Court 
decision involving a case in which Uni- 
versal Pictures and Walt Disney Pro- 
ductions have instituted suit against 
Sony Corporation. It is generally 
agreed, however, that if you sell the 
tape you make, for commercial gain 
or benefit, you are in violation of the 
law. We should point out that even 
the case just mentioned is being ap- 
pealed by the plaintiffs in the .case; 
but most experts agree that, as more 
and more VCR's find their way into 
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FIG. 2 — M-LOADING, uaed In VHS systems, reduces head wear by not threading the tape (shown In 
a) except during playback and record operations (shown In b). 



American homes, it becomes increas- 
ingly difficult for any court to legis- 
late against their use. There are, how- 
ever, many unresolved questions re- 
garding home-video recording's legal- 
ity, such as whether or not it is legal 
to record programs from pay -TV or 
cable-TV sources. 

Stereo TV (TV with two separate 
audio channels) has been availabie 
for more than two years In Japan. 
When can we expect to have stereo 
TV in the United States? 

The stereo-TV system used in Japan 
is somewhat akin to the multiplexing 
system used in stereo FM in this coun- 
try, though there are some technical 
differences. Since audio channels on 
TV are broadcast via frequency modu- 
lation (FM), it would be a relatively 
simple matter to add stereo audio to 
present U.S. TV broadcast standards. 
The system used in Japan was one 
developed by NHK, the Japanese 
Television Network; and it is, in fact, 
one of several systems now being 
studied by a U.S. industry committee, 
under the aegis of the Electronic In- 
dustry Association. In that system, 
a sub-carrier located at twice-the hori- 
zontal repetition rate of the video (or, 
at around 31.5 kHz) is modulated in 
much the same way that our own FM 
38-kHz suppressed subcarrier is modu- 
lated for stereo FM. 

The problem in this country, how- 
ever, is that several proponents have 
offered competing systems and all of 
that needs to be sorted out by the FCC 
in what usually turns out to be a long 
and protracted procedure. It is un- 
likely that we will have an FCC- 
approved system for stereo TV in 1981 , 
but perhaps 1982 will witness the be- 
ginning of such broadcasting in this 
country. It should be noted, too, that 
whichever system is ultimately ap- 
proved, it will probably provide for 
bilingual audio channels as an alter- 
nate to stereo audio. That, in fact, is 
the case in Japan as well. 

When using a video camera with 
a VCR, what's the best way to make 
the transition from scene to scene? 

Do not place the VCR in the stop- 
mode. Doing so, in the case of a VHS 
machine, will make the tape retract 
completely into the cassette and in 
the case of Beta machines will com- 
pletely disengage the tape from the 
surface of the tape head. When the 
next camera scene is begun, there is 
likely to be a length of tape separating 
the new scene from the previous one. 
with nothing recorded upon it. That 
unrecorded portion of tape accounts 
for a burst of noise that is visible on 
the screen during playback. 

A better approach is to use the pause 
control located on the VCR or the 
pause trigger located on the camera. 
When either of those controls is used 
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FIG. 3— NOISE REDUCTION In a VCR/ camera combination li possible but * separate microphone 
and preamp must be used. 



between videotaped scenes, the tape 
simply stops moving in the VCR but 
remains in contact with the fast-spin- 
ning tape head. Under those condi- 
tions, when the new scene begins, 
there is only the barest of picture 
flicker between one scene and the 
next; and, in some cases, there is no 
jitter or picture roll at all. 

A word of caution, however: the 
VCR tape transport should never be 
left in the pause mode for more than 
a few minutes. If that procedure is 
not observed, the spinning tape head 
will eventually cause the oxide on the 
surface of the tape to separate from 
the base material and tape. Further- 
more, the tape head is likely to be 
damaged. There are now some VCR 
machines that automatically shut off 
after five minutes or so if the operator 
fails to take the transport mechanism 
out of the pause mode. 

Are there any other formats avail- 
able for VCR's, especially ones that 
result in lighter-weight portables? 

Indeed there are! Recently, Techni- 
color Audio Visual (a division of the 
company responsible for so many 
color movies) announced that, in 
cooperation with the Funai Company 
of Japan, it had developed a new type 
of video cassette recorder that weighs 
a mere seven pounds, complete with 
battery. It will work with just about 
any camera, providing that the correct 
interconnecting cables are ordered. 
The tape cassette used with that ma- 
chine is only slightly larger than a 
standard audio cassette. It uses Va- 
inch tape (instead of the W-inch tape 
used tn Beta and VHS machines) and, 
for the moment at least, is limited to 
30 minutes of recording or playback. 
Technicolor believes that they can 
come up with a one-hour tape of the 
same cassette size in the near future. 
The primary application for the new 
portable VCR is likely to be for live 
videotaping with a camera, rather 
than for transcribing TV programs off 
the air. 

Why doesn't someone combine 
the tape-transport section of a VCR 
right inside the camera? 



"Someone" already has! And that 
someone is Sony Corporation; they 
demonstrated just such a device re- 
cently. For reasons which are known 
only to Sony, however, the company 
has indicated that they do not intend 
to offer that all-in-one video instru- 
ment for about five years. Some ex- 
perts believe that the only reason that 
Sony exhibited the device to members 
of the press was to forestall similar 
introductions from possible competi- 
tors, such as Kodak, Panasonic, or 
JVC; but only time will tell whether 
that, indeed, is the case. 

It is possible to add Dolby noise 
reduction (or other forms of noise 
reduction circuitry) to the audio 
section of a VCR? 

Yes, but making the interconnec- 
tions is not going to be easy in the 
case of a complete home-type VCR 
that contains its own TV tuner/timer. 
If you wish to incorporate noise reduc- 
tion into a portable VCR/camera com- 
bination, that is much easier— as illus- 
trated in Fig. 3. It is first necessary to 
use an external, separate microphone, 
rather than the microphone that is 
usually built into the camera's pistol- 
grip handle. A separate microphone 
preamplifier will also be necessary, 
but that may take the form of the micro- 
phone input on an existing audio stereo 
cassette deck equipped with Dolby or 
a separate Dolby encoder/decoder 
equipped with a mic input. The usual 
Dolby (or other noise-reduction en- 
coding) then takes place during video- 
taping and, in playback, the noise- 
reduction decoder serves to reduce 
tape hiss by anywhere from 10 dB 
upwards, depending upon which sys- 
tem is used. R-E 
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"Interference is along network lines and 
is not the fault of \otir illegal descram- 
bler." 
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INEXPENSIVE PROM 
PROGRAMMER 



1/6 4049 




T.E. LeVERE 



Here's a simple circuit that will enable you 

to program the popular 74S-series of PROM's right on your own workbench. 



MORE AND MORE ELECTRONIC DEVICES 

are being "programmed" — whether 
or not they contain a microprocessor. 
In many instances, as is the case with 
household appliances or games, those 
programs are not entered by hand or 
from a magnetic medium such as disk 
or tape, but are contained in integrated 
circuits called ROM's (for tfead Only 
Memory). 

The ROM is a type of memory de- 
vice that is permanently programmed — 
while you can read the information it 
contains as many times as you like, 
you cannot change it. That's why it's 
called "read-only." 

In general, there are two ways that 
ROM's are programmed. The first of 
these is called mask programming 
and is actually a part of the IC manu- 
facturing process. That type of pro- 
gramming is useful only when large 
quantities of identical ROM's are to be 
produced. 



The other type of ROM — and the 
one we'll discuss here — is actually 
known as a PROM (Programmable 
/?ead Only Memory). That type of 
memory IC is supplied with all its bits 
at either a high or low logic level. In 
programming it, you change those logic 
states to meet your requirements. 



Typically, that programming is accom- 
plished by "blowing" (burning out) 
internal titanium-tungsten (Ti-W) fuse 
links, each one representing a bit. That 
is done by applying a specific excess 
voltage to the power input of the PROM 
IC after selecting those bits that are 
to be a logic-high, and those that are to 
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FIG. 2— SCHEMATIC DIAGRAM tor the main portion of the PROM Programmer. 



be a logic-low. 

While in theory it sounds simple, 
a good deal of care must be taken when 
"burning" a PROM. If the voltage is 
too tow, the fuse links will not be de- 
stroyed; if it's too high, or applied for 
too long a time, undesirable side effects 
may result. If just one bit is programmed 
incorrectly, the entire PROM is ruined. 

The circuit presented here for pro- 
gramming fusible-link PROM's is a 
simple one, involving only three IC's, 
one transistor, and a voltage regulator, 
together with the switches necessary 
to set up the program. It is intended 
for use with Texas Instruments' 74S- 
series of programmable memories. 

The programming process 

There were several reasons for 
selecting that family of PROM's to 
work with. First, they are readily avail- 
able (check the advertisers in the back 
pages of Radio-Ekctronics). Second, 



they are relatively inexpensive — a few 
dollars for a 32-word type. Third, they 
require only a single five- volt supply 
and are available with either open- 
collector or three -state output con- 
figurations, and are rather fast (under 
30 nanoseconds, generally). Finally, 
while several different memory con- 
figurations are available in that series, 
each type of PROM is programmed in 
the same manner, which means that 
the circuit can be used for a number 
of applications. 

The circuit design is intended to 
meet the rather tight timing sequence 
needed for programming that family 
of PROM's, Basically, programming 
involves selecting the word of memory 
to be programmed by setting the ad- 
dress lines, grounding the bits that 
are to be programmed, and holding the 
bits that are not to be programmed at 
the supply voltage (five volts). The 
actual programming takes place when 



PARTS LIST-PROGRAMMER 

Resistors, 1/4 watt 5% 

R1. R2— 22,000 ohms 

R3, R8— 150,000 ohms 

R4, R5— 220,000 ohms 

R6— 47,000 ohms 

R7— 470 ohms 

R9-R13— 220 ohms 

R14-R21— 3900 ohms 

Capacitors 

C1-C4 — 0.1 jtF, ceramic disc 

Semiconductors 

D1— 1N914or 1N4148 

IC1— 4049 CMOS hex inverter (RCA) 

IC2, IC3— 4050 CMOS hex buffer/driver 

(RCA) 
IC4— LM309 or LM340 five-volt regulator 

(National) 
Q1— MTE34 PNP power transistor, 

(Motorola; or Radio Shack 276-2027 or 

equivalent) 
LED1-LED13— jumbo red LED (Radio 

Shack 276-041 or equivalent) 
S1— DPDT pushbutton switch 
S2— SPOT pushbutton switch 
S3-S7— SPDT toggle switch 
S8— two-pole, nine-position rotary switch 
Miscellaneous: perforated construction 
board, IC sockets (including one for 
PROM), 10.5-volt power supply, enclo- 
sure, wire, etc. 






the supply voltage is briefly stepped-up 
to 10.5 volts and the IC is e nabl ed by 
means of the chip-select (CS) line. 
Details of that sequence are shown in 
Fig, 1. The upper line indicates the 
voltage applied to the V cc pin, while 
the lower one shows the voltage at the 
CS pin of the IC. 

Initially, the supply voltage (five 
volts) is applied to both the Vp C and 
CS pins, which disables the IC. The 
programming sequence is started by 
raising the voltage at the Vqq pin to 
10.5 volts and then, after 500 micro- 
seconds (0.5 mS) — TI suggests a range 
of from 10 kS to I mS— CS is brought 
to ground and the memory enabled for 
1 mS. After that, CS is returned to 
five volts and the 10.5 volts at the V cc 
pin is reduced to five volts. At this 
point it is possible to ground the CS 
pin to verify that the programming took 
place as planned. 

Texas Instruments makes several 
recommendations concerning the pro- 
gramming of the 74S- series. First, 
since the process involves burning 
out the Ti-W fuse links, it is recom- 
mended that V cc be removed between 
programming sequences to avoid over- 
heating the chip. Second, it is recom- 
mended that the 10.5-volt programming -n 
pulse have a duty cycle of no more S 
than 30 percent of the entire program- j5 
ming cycle. With an automated pro- > 
grammer, that could be a problem but -< 
since our circuit is manually operated, ^ 
it is nothing to be concerned about. 2 
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Circuit description 

The main portion of the PROM pro- 
grammer circuit is shown in Fig. 2. It 
uses two 4050 CMOS hex buffer/ 
drivers, a 4049 CMOS hex inverter, 
one PNP power transistor and a five- 
volt regulator, such as an LM309 or 
LM340. 

A power supply that can provide 
10.5 volts DC (Fig. 3) is required to 
open the fusible links of the PROM. 
The regulator reduces that to 5 volts, 
which is needed at several points in 
the circuit. 

Two switches are used in this sec- 
tion. The first, SI, supplies power to 
the PROM and/or initiates the pro- 
gramming sequence while S2 supplies 
10.5 volts to the V cc pin when it is 
required. 

Programming is accomplished by 
depressing switch S2 and holding it 
down while switch SI is pressed mo- 
mentarily. Verification is obtained 
through the use of SI alone. Details of 
that will be presented later. 

In brief: the 4049 hex inverter is 
used to debounce switch SI and to 
form several half-monostable circuits 
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INTERNAL view Of the PROM programmer 
shows how the pert board is mounted Inside 
the case. The front panel Is connected via 
ribbon cable. 



PARTS UST— POWER SUPPLY 

Resistors, Vi-watt, 10% 
R22— 1600 ohms 
R23— 220 ohms 
Capacitors 

C5— 250 (if, 25 volts, electrolytic 
C6 — .1 M F - ceramic disc 
C7— 1 fif . tantalum 
Se m iconductors 
BR1— bridge rectifier, 50 PIV 
IC5— LM317T. adjustable voltage regula- 
tor 
T1 — 18 volts, one amp 
Miscellaneous: construct ton board, wire, 
solder, etc. 





FIG. 3 — SCHEMATIC DIAGRAM of the power supply for the PROM Programmer, tt provides the 
10.5 volts DC required to open the fusible links of the PROM. 
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D.6rnS INTERVALS 
FIG. 4— TIMING DIAGRAM shows waveforms at specific points within the circuit. Circled letters 
correspond to circled letters In Fig. 2. 
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MOTE: S3-S7 ADDRESS SELECT 

FIG. S — PROM ADDRESSES are selected by five toggle switches and visual confirmation is pro- 
vided by discrete LED's. 
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LED6-LEDT3 




•-+5VDC 



NOTE: S8 is BIT- SELECT/BYTE -VERIFY 
FIG. 6— A WORD IS PROGRAMMED sequentially one-bit at a time via a 9-posttlon rotary switch. 



S8- 




LED 6 



LED5 



FIG. 7— PLACEMENT OF THE FRONT PANEL mounted components. Power switch S1 Is located in 
the lower right corner and switch S2 Is just to the left ot S1. Connections to the PROM are made via a 
front-pnnel mounted DIP socket. 




FIG. 8— THE PROTOTYPE used perfboard construction for the bulk of the circuitry. 



used to time the programming se- 
quence. One of the 4050 buffer/drivers 
is powered by 1 0.5 volts and acts as 
a waveform shaper for the signals from 
the 4049. The other is powered from 
the 5-volt regulator and is used as a 
level-translator to supply 5 volts to the 
V cc and CS pins. The circled letters 
on the schematic (Fig. 2) correspond 
to those in Fig. 4, that shows the wave- 
forms. 

While the addresses and bit-patterns 
may be set using as crude a method as 
alligator dips, the switch circuits shown 
in Figs. 5 and 6 make programming 
much simpler. 

Figure 5 illustrates an address- 
selector circuit using five SPDT 
switches. Each switch is tied to one 
address bit of the PROM and to an 
LED, that acts as a status indicator. 
The LED's allow you to make sure 
that the address you selected is cor- 
rect — remember, programming one 
bit incorrectly will ruin the entire 
PROM! 

To set up the word to be programmed, 
the circuit in Fig. 6 works quite well. 
Its major component is a double-pole, 
nine-position rotary switch. One pole 
of that switch is tied to the five-volt 
supply with eight of its positions going 
to the eight data outputs of the PROM 
through 3.9K resistors. The other pole 
of the switch is at ground potential, 
so that only one of the data outputs 
is grounded for programming purposes 
at any time. 

The ninth switch position is used for 
program verification, and removes the 
data-output pins of the PROM from the 
3.9K resistors and grounds the cathodes 
of the LED's. Any bit at a logic-1 will 
cause its associated LED to light. 

With the switch wired in that man- 
ner, it is easiest to program from the 
most-significant bit to the I east -signifi- 
cant bit and to verify the programming, 
in that order, afterwards. That is the 
switch is first moved to its most coun- 
terclockwise position, bits seven 
through zero are programmed as the 
switch is turned clockwise, and the 
switch is then turned to its final posi- 
tion for obtaining vertification of the 
programming. 

Construction 

Assembling the PROM programmer 
is extremely simple and it may be built 
on perforated construction board with- 
out difficulty. Component placement 
is not critical. Refer to Figs. 7 and 8 
for component placement. A small 
chassis box can be used to hold the 
circuit board and a power supply, and 
to mount the LED's and switches. 

With two exceptions— both due to 
human error — that setup has performed 
faultlessly. It should work at least as 
well for you. R-E 
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A sweeping statement about our 

new Function Generator: 

It provides a clean signal at a carefree price. 
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Sabtronics can offer low 
prices because we sell what we 
manufacture, directly to you . And 
the 5020A Function Generator 
you get from us is second to none 
in price/performance. We give 
you the wavef orm you want — 
1 Hz all the way up to 200 kHz in 
five overlapping ranges: stable, 
bw-distortion sine waves, high 
linearity triangle waves, fast 
rise/fall-time square waves — 
plus a separate TTL square wave 
output and high and low level 
main outputs. For precise fre- 
quency settings we have a fine 
control in addition to the usual 
primary control found in competi- 
tive units. 

The sweep input allows 
external frequency control and 
frequency sweeping over 100:1 
range, and control over both the 
output ampEtude and DC offset is 
provided for all wave forms. 



Get a clean signal at a price 
that won't clean you out. Send in 
the coupon and order your new 
5020A Function Generator now. 
Credit card holders may call (813) 
623-2631. 

BRIEF SPECIFICATIONS 

Frequency Range: 1 Hz-200 kHz 
in 5 overlapping ranges (1 Hz-20Hz, 
lQHz-200 Hz, 100Hz-2kHz, 1kHz- 
20kHz, 10kHz-200kHz). 
Waveforms: Sine wave, square 
wave, triangle wave. Outputs 
(BNC connector): High: 
10V p-p max (600fl),Low: - 40dB 



of high output (G00n>, TTL: Stan- 
dard TTL level capable of driving 10 
TTL loads. Input: Impedance 27 
k£l, DC coupled sweeps the output 
frequency <100:1. Power re- 
quirement: 105-120V 50/60 Hz, 
4VAmax. Dimensions: 8" wide 
X 6. 5" deep X 3" high (203 X 165 
X 76mm). Weight: 1.5 lbs. (680 g). 

Making Performance Affordable 



INTERNATIONAL I NO 



5709 N. 50th Street, Tampa, FL 33610 
(813) 623-2631 

In Canada contact; Kumar & Co. 

Missl&aauga, Ont. Canada 



iSabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610 

! Model 5020A Function' Generator kit(s) @ $85.00 $. 

| Model 5020A Function Generator(s) assembled @ $99.00 . $. 



iFor delivery in Florida, add 4% Sales Tax $ . 

[Shipping and handling @ $6.00 per instrument* $ . 

i10% deposit for C.O.D. orders $ . 

[I enclose D money order □ check. 
t(Allow 2-3 weeks for personal checks to clear.) 
[Charge: □ Visa □ Mastercard 

■Account No 



Exp. Date 



Name. 



{Street . 
[City _ 



_ State . 



_Zip. 



I'USAonly. Canada $7.50; Overseas airmail £25.00. RE 

t.----------. -_-__-.---_--_---. -------------------- 



A superb frequency counter 

is frequently not counted- just because 

it doesn't have a high price-tag. 




The truth is, our 8000B 
1 Gigahertz is an excellent counter. In 
fact, it's preferred by many engineers, 
technicians, and electronic enthus- 
iasts. Not a single competitor on the 
market today can surpass our price/ 
•performance ratio. 

And we've deliberately kept our 
prices down. First, we've refused to 
join everybody else in their high mark 
ups. Instead of "charge what the mar- 
ket will bear, " for us it's "charge a fair 
price. " Second, we sell what we man- 
ufacture, directly to you- So extra 
costs of extra steps are automatically 
eliminated. Third, we have to build a 
lot of frequency counters to meet the 
demand. Because we do sell so many, 
we don't have to charge a high price to 
make a profit. 

And about quality . . . 
Sabtronics frequency counters always 
have the most innovative features 
available. For example, our 8000B 
1 Gigahertz Frequency Counter has a 10 
Megahertz precision crystal timebase. 
But most important, the 8000B, using 
the most advanced LSI circuitry, has a 
guaranteed sensitivity of 30 millivolts 
up to 1 Gigahertz, with 20 millivolts 
typical. The three-stage differential 
amplifier IC makes this possible. Al- 
together, the 8000B uses only 6 IC's, 
making the chance of failure virtually 
nonexistent. 



In Canada contact: Kumar & Co. 

Mlsslssauga, Ont. Canada 



Three selectable gate times pro- 
vide the measurement speed you need 
— and greater resolution. The resolu- 
tion is further enhanced by our count- 
er's 9-digit display. 

Like the 8000B, Sabtronics' 
8610B is a high-quality precision fre- 
quency counter. It features only 4 IC's, 
and offers a frequency range up to 600 
Megahertz. 

The cases of both counters are 
high strength impact-resistant ABS 
plastic. Elegant but very rugged. 
Sabtronics doesn't be he ve in skimping 
on the high quality construction that 
brings excellent performance. But 
we're not about to charge a high price 
just because we could get it! 

Send in the coupon and order 
your new frequency counter now. 
Credit card holders may call. 



BRIEF SPECIFICATIONS: 

Frequency Range: 10 Hz to 1 GHz 
(Model 8000B), 10 Hz to 600 MHz 
(Model 8610B); Timebase: 
Frequency: 10 MHz, Stability: ± 1 
ppm (20 to 40C°.\ Aging Rate: < 1 
ppm/year; Sensitivity (adjustable): 
Input A< 15 mV to 100 MHz, Input B 
< 30 mV, 100 MHz to 1 GHz (Model 
8000B), < 30 mV, 100 MHz to 600 
MHz (Model 8610B); Gate Times: .1 
sec, lsec, 10 sec; Resolution: 0.1 
Hz to 10MHz, 1 Hz to 100 MHz, 10 Hz 
to 1 GHz; Display: 9-digit LED 0.4"; 
Power Requirements: 4. 5 to 6.5 
VDC (4 C-cells) or optional AC 
adapter; Dimensions: 8" wide X6.5" 
deep X 3" high (203 X 165 X 76 mm), 
1. 3 pounds (590 g) excluding battery. 

Making Performance Affordable 



INTEBNATDNALINC 



Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610, (613)623-2631. 

Please send me the following: 

Modal 8000B1 GH* Frequency Counler(s). Assembled® $199.00 each S 



_Model 8000B 1 QHi Frequency Counier(s), Kit @ $184 00 each $_ 

-Model 86106 600 MHz Frequency Counter(s), Assembled @ $129.00 each $_ 

-Model 8610B 600 MHi Frequency Counter(s), Kit® $114.00 each $_ 



Shipping and handling. $6.00 per unit' $_ 

10% deposit for COD. orders $_ 

Florida residents add 4% Sales Tax $_ 

I enclose Q check □ money order. (Allow two to three weeks for personal checks to clear.) 

Charge: QVisa □ Master Charge 

Account Mo Exp. Dale 

Name 



-Stale. 



City 

"U.S. only. Canada S7.50; overseas air mail $25.00, 
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hobby comer 



An all-electronic judge for the Pinewood Derby, and other 

tidbitS. EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 
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LAST MONTH WE DISCUSSED THE DIFFER- 

ent considerations in designing a circuit 
that could judge the contestants in the 
Pinewood Derby and looked at one circuit 
that used relays. Now we'll finish up the 
subject with an electronic approach to the 
same problem. 

The circuit shown in Fig. 1 is an adap- 
tation of one sent in by Warren Baker of 
Albany, NY. In that case there are two 
lanes, each of which uses one type-D flip- 
flop from a 7475 IC to control an LED. 
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FIG. 1 



Here are the logic states at the inputs 
and outputs of the IC before the race 
begins: 

• C Input (clock) is high so Q is the 
same as D. 

• D input is low. 

• Q output is low and the LED is 
off. 

• Q output (opposite of Q) is high. 
Now, let's suppose the car in lane one is 

the faster and trips momentary switch S l 
first. Here is what happens in ICl-a: 

• D input goes high. 

• Q output goes high and turns 
LED, on. 

• Q output goes low pulling the 
clock line low. 

• C input goes low and prevents Q 



from changing on both flip-ftops 
within the IC. 

So, LED| is on and LED^ is off, show- 
ing the car in lane one as the winner. 

What happens, then, when the car in 
the second lane hits its switch? Very lit- 
tle. The D input of ICl-b goes high but, 
since Q can not change because C is low, 
nothing further happens. 

Indicator LED; stays on and LED 2 
stays off until the reset switch is used. 
That brings the clock line back to a high 
state, and because both D inputs are low, 
the entire circuit returns to the "ready" 
state for the next race. 

It is quite easy to use this arrangement 
for more than two lanes. Add a switch, 
resistor, diode, flip-flop, and LED for 
each additional lane and hook them up as 
shown in Fig. 1. Be sure to connect each 
C input to the clock line. 



+SV 



i 



SDK 

< 



PHOTOCELL 



1/4 
7475 



FIG, 2 
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FIG. 3 

For those of you who want to avoid 
mechanical switches, Fig. 2 is the input 
(trigger) circuit used by Bruce Bohnert 
of Glendale, AZ. When the shadow of the 
car passes over the cadmium sulfide pho- 
tocell, the resistance of the cell increases 
and causes the D input to go high. That 
does the same thing as the momentary 



switches shown in Fig. 1. 

The potentiometer in Bruce's circuit is 
a sensitivity control and is used to adjust 
for ambient light conditions. Of course, if 
the area has a low light level, it may be 
necessary to provide additional illumina- 
tion at the end of the track. 

If you want indicators that are brighter 
than LED's, you can use a transistor 
switch as shown in Fig. 3. When the Q 
output of the IC goes high, the transistor 
conducts and the lamp lights. The transis- 
tor is a 2N2222, which will handle small 
and medium lamps. For a really large 
lamp, you can use a mechanical relay 
switched by a transistor. The supply volt- 
age, + V, should meet the requirements 
of the lamp and transistor used. 

Thanks to all of you who have helped 
by sending in your circuits. 

Contest timer 

What if you run other types of contests 
and want an electronic judge? All you 
have to do is to build the circuit shown in 
Fig. 1 . Give each contestant a manual 
switch and the first contestant to press his 
switch turns his light on and locks the 
others off. 



Mosquito repeller revisited 

The mosquito-repeller circuit ("Hobby 
Corner," March, 1980 issue) met with 
mixed results according to your letters. 
Some of you said it was successful, but 
most turned thumbs down on it. Perhaps 
it depends upon the type of mosquito in 
your area. 

I don't have anything to try it on way 
up here in the mountains, so I'll have to 
take your word for its effectiveness. All I 
can suggest is that you make sure that 
your output device (earphone, speaker) is 
capable of emitting the high-frequencies 
involved. 

Two letters about mosquito repellers 
were particularly interesting. One was 
from Tom Jakubowski (Brookfield, IL), 
who has worked on this problem with the 
Army. According to Tom, every device 
that they tested was as effective in the 
"off position as in the "on." 

The other was from Bruce Boatner of 
Ruston, LA, who wrote: "Though I did 
discover that frequencies around 20kHz 
drive dogs wild, the mosquitos were not 
particularly impressed. One was especial- 
ly cooperative as I tuned up. I was consid- 
ering a more direct application of signal, 
but I couldn't get the earphones on the 
little bugger . . ." 

continued on page 82 
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PHILIPS 

triplett viz.™ LEADER 



IDATA PRECISION 
Model 938 
0.1%, 3V2-Digit, LCD DIGITAL 
.CAPACITANCE 
METER 



HICKOK <§» Hitachi 

[FLUKE] m ffl M Non-Linear Systems 

DATA PHfcCIBlUN 



DORIC 



] 



PORTABLE 
OSCILLOSCOPES 



MS-15 



KEITHLEY 



BATTERY OPERATED 



Non-Linear System* 




Call For Our Prices 



MS-215 



Single Trace 15MHz 

MS-230 




Dual Trace 15 MHr 



Dual Trace 30MHz 



New Sweep/Function Generator 




■ WIDE RANGING — (rem 199.9 pF full state 

(p i pF resoluDon) up o 1999 uF lul scate, in 
eighl ranges, wrualy eveiy capacitance youl 
evef need to measure. 

» FAST AND EASY TO USE — Ditecl ree<*ig, 
pushbutton ranges. Just plug h and read. 

• EXCEPTIONALLY ACCURATE — provides 
£0.1% base accuracy. 

• TOUGH AND COMPACT — Built to take rough 
usage will-out loss of calibration accuracy. Frts 
and goes anywhefe; tatesvery frttle bench 
space, always handy for qucfe capacitance 
cbecfccul. matching, caSbration, and trading. 

■ PORTABLE — FWmsrad, Sghlweighl. operates 
up to apprraimaEey 200 hours on a single 9J 
akaline battery. 

• EASY READING — big, dear. rtgNconlrast 
3Vi-digi1 UDO otectey, a fun 05' high, reaofcle 
any*vhete. 

• WLUE RICKED — Outetafdng measurenwl 
capabify and dependability. Outperforms DC 
timecenstant meters, and even bridges ccetrig 
2 to 5 fines as much, 

• RELIABLE — warranted for 2 Ml years. 



DIGITAL 



MODEL 130 
MULTIMETER 



RANGE 



ACCURACY 



UC VOLIAUL 


200m V, 2 V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 750V 


1% 


DC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


200Q, 2kQ, 20kQ, 200kQ, 20M Q 


.5% 



Fffi€L £7 




MODEL 3020 

• Four instrumenls in one 
package— sweep generator, func- 
tion generator, pulse generates, 
lone-burst generator. 

« Covers 0.02 Hz* 2 MHr 

* .000: 1 tuning range 

* Low- distortion higjh-accuracy 
outputs 

• Three-step attenuator plus 
vernier control 

■ Internal linear and tog sweeps 

■ Tone-burst output is Ironl-panei or 

externally programmable 



New Portable Digital Capacitance Meter 

BS41MMI MODEL 820 



• Measures capiatance 
from 0, IpF to 1 Farad 

• Resolves loOlpF 

• 1 ranges tor accuracy 
and resolution 

• 4 digit easy-to-read LED 

display 

• 0.6% accuracy 

• Special lead Insertion 

jacks or banana jacks 

• Fuse protected 



New Low Distortion Function Generator 



££sE _ W 




MODEL 3010 

* Generates sine, square and mangle 
waveforms 

* Variable amplitude and lixed TTL square- 
wave oulpuls 

* 1 Hz to 1MHz in six ranges 

* Push button range and function selection 

* Typical sine wave distortion under 0&% 
Irom 0.1Hz to 100kHz 

* variable DC oflsel for engineering 
applications 

* VCO external input lor sweep! requency 
tests 
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* Uses eflher rechargeable 
or disposable batteries 

* Overrange indication 



V-151B 15 MHz Single Trace 
V-152B 15 MHz Dual Trace 
V-202B 20 MHz Dual Trace, 

High Performance 
V-302B 30 MHz Dual Trace 
V-352B 35 MHz Dual Trace, 

High Performance 
V-550B 50 MHz Dual Trace. 

High Performance 
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Call For 

Special Intro 

Price Offer 




THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE *ni#AMf*C 

800-223-0474 ^^BSSK^C' 



54 WEST 4Slh STREET. NEW YORK, N.Y 10036 212-687-2224 



SAVE TIME AND MONEY! 

6100 

UNIVERSAL., 
DESIGNER 



• Save on digital bread 
boarding 

• Easy transition from pro- 
totype to wiring diagrams 

• Aids digital circuit design 

Kit $49.95 
Assembled $59.95 




SELF-TEACHING AID; 

6101 DIGITAL LOGIC COURSE $29.95 

■ Learn digital logic with 25 self teaching experiments. 



0101 SOLID STATE 

CLOCK/CALENDAR UNIT 

BIG 2%" DISPLAY! 

* 12/24 hour selectable 

• Alarm output 

Kit S 49.9 5 

Assembled $79.95 

Oak Case $2995 

Sfltl&lHcHgn Guaranteed on All Assembled 




FOR FAST DELIVERY CALL TOLL-FREE 

1-800-426-6254^ 



IJ8C5 N.E. 40TH, DEPT RE2 
HFDtJOND. WA 38052 (208) 883-3200 



Ple»e rush m* the lollowing: 

□ 6100 UNIVERSAL DESIGNER KIT $48.95 

□ 6100 UNIVERSAL DESIGNER ASSEMBLED 5335 

□ 6101 DIGITAL LOGIC COURSE 23.95 

□ 0101 CLOCK/CALENDAR KIT 49.35 
D 0101 CLOCK/CALENDAR ASSEMBLED 79.95 
a OAK CASE 39.95 

ADD S3 00 PER ORDER POSTAGE 4 HANDLING 
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New 3rd hand 

A couple of years ago, I told you about 
a terrific circuit-board holder called The 
3rd Hand made by Studio 3 (P. O. Box 
1 184, Kailua, Hawaii 96734). I have just 
had an opportunity to try out a new model 
of it. 




CIRCLE 12 ON FREE INFORMATION CARD 



FIG. 4 

I am happy to report that the new 3rd 
hand is even more convenient than the 
old one. Now you don't even have to 
clamp in the circuit board with thumb 
screws. Instead, there is a spring with a 
PVC gasket. (See Fig. 4.) In spite of the 
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FIG. 5 

fact that your boards slip in and out easi- 
ly, they are held firmly. 

There are now three sizes to handle any 
size board (see Fig. 5), Another nice fea- 
ture is an extension clamp to move the 
3rd hand back away from the edge of 
your workbench. Prices range from about 
S5 to $15. If you can't find this useful 
tool at your local distributor, contact the 
people at Studio 3. R-E 
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^ VJ1Z 

LCD Digital 
Multimeter 



MZ WD. 747 

TECH DMM 




Model WD-747 



Large 3'/z digit 0.5' LCD readout. 
Side switches for easy one- hand 
use. 

Accuracy better than 0.8% DCV. 
Resolution down to 1 00>V, 1 00mA 
DC, 0.112. 

Only DMM with built-in socket for 
transistor h fE testing. 
1 0M! I input impedance, 1 amp 
DC range. 

Auto zero polarity. Full overload- 
protection. 

All functions color coded. 
Rugged orange- colored ABS 
plastic case. 

Complete with battery, deluxe test 
probes and spare fuse. 



Power Supplies ^ 

WP-29 Monitor Isotap 




•<« 



• Supply line: 1 05 to 130V, 48 to 500Hz • Isolated output: to 
1 50V 48 to 500 Hz • Leakage: Less than 0. 1 m A • Power rating 
(resistive load): 40OVA* Meter: Taut band SVs? ± 2% • Size; 
3W x 8'A" x BW • Weight: 14V4 lb. • Comes wilh output cable. 

WP-708 Triple Output 




i§ 



■■- © 



Two 0-20 VDC supplies. 0-2A full load. May be used in series 
to provide 0-40 VDC, 0-2A . One 5 VDC (0.4A full load) fixed 
supply. Two digital voltmeters 0-99.9 VDC with separate inputs 
on the front panel. 



& 



Order with Confidence and get the Fordham Advanta ge! 

ouLPricesTOLL FREE 

(800)645-9518 

I* » i n N . ¥. Stale call [ 5 1 6) 752-0050 




VISA' 



855Conklin St. Farmingdale. NY. 11735 



■ Master Charge 

■ BankAmericard 

■ VISA ■ COD 

■ Money Order 
I ■ Check 

COD's extra 
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UNIVOLT'S DT-810 
DIGITAL MULTIMETER 



The unique space age digital 
multimeter with transistor 
gain (hFE) measurement 
capability should be the only 
multimeter you own. 



Ora Electronics has offered in the past 
many fine Digitat Multimeters (D.M.M.'S). We 
still sell the famous D.M.M.'S such as Beck- 
man, Fluke, Hickok, and others. We have al- 
ways followed the advance in technology used 
in D.M.M.'S, and we always wanted to supply 
our many good customers with the most Ideal 
Multimeter, at a price they can afford. In the 
past we had to sell good, but expensive Multi- 
meters, expensive but "fair" Multimeters, and 
plain "cheap" Multimeters. 

WE FOUND IT! 

Several months ago, a famous Test Equip- 
ment Manufacturer, walked in to our head- 
quarters with a Prototype of a Digital Multi- 
meter. We were very impressed it had almost 
everything we wanted plus a bonus, the only 
question remaining was "how expensive is it?" 
When we heard the answer, a big smile ap- 
peared on our faces. After several improve- 
ments we are proud to offer it. After you read 
the features (and price) I am sure you are going 
to order one or more, of these fine D.M.M.'S 
that we call the "UniVolt". 

LCD DISPLAY. 

The unit has a 3.5 Digit liquid crystal 
display. The sharp digits are 14mm high and 
have a viewing angle of 140°. 

HIGH ACCURACY. 

The basic D.C. accuracy of the UniVolt is 
0.5% of reading +1 digit, which makes it one of 
the more accurate instruments in Its class. The 
input impedance is very high.lO mega- Ohms 
(10,000,000) Ohms, which helps in measure- 
ments of low voltage and high frequency sig- 
nals. 

MEASUREMENT RANGES. 

The UniVolt has DC. voltage range of 
1 0Ouv to 1000V in five steps, A.C. voltage range 
of lOOmV to 1000V, current measurement 
range of 1 00mA to 1 0A (DC) and resistance 
range of 1 to 2,000,000 Ohms. 

CONTINUITY & DIODE TEST. 

A fast and accurate continuity test mode 
utilizes a built-in buzzer to indicate continuity. 
The same mode is used to check diodes and 
their approximate forward voltage. 

EASE OF OPERATION. 

The UniVolt is small, it measures &/i" x 
3%" x 1VS". It's light weight, only 9,87 oz. 
including battery! It utilizes push buttons, for 
easy one-hand operation and the front panel 
has a unique color coding for reduced errors. 




OTHER FEATURES 

It uses one 9 volt carbon battery (included), 
which last approximately 200 hours of con- 
tinuous use. Its sampling time is 0.4 seconds, 
operating temperatures of 30°F to 104°F, and 
operating humidity of less than 80% R.H. 

BONUS!! 

We left the best to the end. The UniVolt DT- 
81 has something unique. It has a transistor 
gain (hFE) measurement mode! This unique 
feature enables you to measure hFE values of 
0-1000 of either P.N.P. or N.P.N, transitors, 

SPECIAL PRICE 

We had originally decided to sell the unit 
for $119.95, but in order to promote the new 
advancement in D.M. M. design, represented by 
the UniVolt, for a limited time only you can buy 
this incredible unit for only $99.95 including: 
standard red & black test leads, a fresh 9v 
carbon battery, a spare 0.5AGMA type fuse and 
an instruction manual. 




OVERLOAD PROTECTION 

The unit has an extensive overload pro- 
tection on all ranges. On D.C. current ranges it 
uses a .5A GMA type fuse. A spare fuse is 
supplied with the unit at no extra cost. 

MAINTENANCE FREE 

The heart of the UniVolt Multimeter is a 40 
pin LS.I. chip; the Intersil ICL710G. This space 
ages chip has proven to be one of the most 
sophisticated and reliable micro-electronic cir- 
cuit in use, it is supported by minimum amount 
of external parts, which are over specified to 
insure failure safe instrument Of course, Ora 
Electronics stands by this instrument and guar- 
antees it for one year (See specific warranty 
information). 



ORk 

ELECTRONICS 

A division of Alliance Research Corp. 

OUR SERVICE 
MAKES THE DIFFERENCE 



FREE CASE 

We have worked long on the UniVolt 
project and we hate to see scratches or bad 
looking units. So we decided to go all the way, 
when you buy the UniVolt DT-810 Multimeter 
(and for a limited time only!) we will give you 
absolutely free a hard vinyl leatherette, carrying 
case, with felt padding and a compartment for 
your test leads. The regular selling price for this 
case mode CC-01 is $3.00. 

ACCESSORIES AVAILABLE. 

The only two accessories available are; UP- 
11, hFE probe with special plug and 3 color 
codes alligator clip, and the UP-12 I.e. clip 
adaptor, which will help you hook your multi- 
meter to any I.e. pins. (You can buy both probes 
for only $6.00, but only when you purchase the 
UniVolt DT-810 now.) 



ORDER NOW! 

It's very easy to order your UniVolt DT-81 
multimeter. Send $99.95 (California residents 
add 6% sales tax) plus $2.50 delivery charge to 
the address below, if you want the optional 
accessories, please add $6,00 (California resi- 
dents add 6% sales tax). A cashier check or 
money order will help speed your order. Credit 
card holders (master card or visa) can call our 
toll free number (800) 423-5336, in California 
it's (800) 382-3663. COD. orders will be 

,,- accepted, but you must pay by cash or money 

18215 PARTHENIA ST. NQRTHRIDGE, CA 91325 0rder and , C0D ^ * Q y f $iAQ wj|| ^ 

(21 3) 701 -5848 Telex 181011 added If you decided to buy another brand of 

Multimeter, please call us too, we carry many 
other types of multimeters and test equipment 
S 1 980 ORA ELECTRONICS at low prices. 
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More information on new products is available. Use the 
Free Information Card inside the back cover. 



$72.95; model 2701, $62.95; model 2501. $54.95, 
and model 2401, $44.95. — Dremef, Division of 
Emerson Electric Co., 4915 21 St., P.O. Box 518, 
Radne, Wl 53406. 



MOTO-TOOL KITS, from Dremel, a division of 
Emerson Electric Company, feature full color 
point-of- pur pose packaging; newly designed, 
highly functional boxes, and a tool-accessory 
assortment. 
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Model 3801 Variable Speed Moto-Tool Kit 
offers best-quality model 380 ball-bearing 5,000 



to 28,000 RPM Moto-Tool housed in a tough, 
double-wall polyethylene deluxe storage/carrying 
case with snap-lock cover. It comes with 40 
accessories and is a high-speed multi-use tool for 
cutting, carving, polishing, grinding, sanding, or 
other operations. 

Model 3701 Variable Speed Moto-Tool Kit 
(shown) contains the bronze sleeve bearing 5000 
to 28,000 RPM model 370 Moto Tool and 35 
accessories. It comes in a handy storage/carrying 
case to hold Moto-Tool and accessories. 

Model 2701 Constant Speed Moto-Tool Kit 
features the model 270 bronze sleeve- bearing 
30,000 RPM Moto-Tool and 30 accessories in 
handy storage/ carrying case. 

Model 2501 Constant Speed Moto-Tool Kit is 
quiet, smooth, and cool running, even under load 
conditions. A new mode! 250 sleeve-bearing 
30,000 RPM Moto-Tool comes with 25 accesso- 
ries in a touch polyethylene storage case for hold- 
ing Moto-Tool and accessories in place. 

Model 2401 Constant Speed Moto-Tool Kit 
with model 245 Moto-Tool, with constant-speed 
25,000 RPM motor and shatter-proof housing, 
comes with built-in hanger and 14 accessories. 

Prices are; Model 3801, $84.95; model 3701, 



The professional breadboard. 

(For professional, hobbyist or student.) 

Global Specialties' PB-203A Proto-Board® 
The solderless breadboard 
that set the industry stand- 
ard for speed, versatility and 
convenience. With a capa- 
city up to twenty-four 14-pin 
DIPs and three regulated power 
supplies (one fixed, two vari 
able), PB-203A features a large 
array of sockets and bus strips 
that emulates standard PC layouts. 
Permitting instant insertion and re- 
moval of virtually any component from 
the largest DIP to the smallest discretes. 
Helping you design, assemble, test and 
modify circuits almost as fast as you can 
think! And built with professional durability, 
for all types of applications. 

Our PB-203A. Only $160* (kit $136*) or PB- 
203 with single 5V supply, $105* One more reason 
so many people say "Proto- Board" for solderless 
breadboard ing. 

GLOBAL SPECIALTIES 

CORPORATION 

70 Fu lion Terr. New Haven. CT 08509 (203) 624-3103, TWX 710-465-1227 

OTHER OFFICES: San Francisco (4151 421-&872.TWX 910-372-7992. Europe: Phone Sslfron-Waluen 0799-21682. TLX 81747? 

Canada: ten Fink er Lid . Downsview. Ontario 

Ca 1 1 to I I-f ree f o r deta i Is 1 -800-243- 6077**10 t».ir«. r^s 

•Suggested U S. resale. Puces, speciticalions subject lo Changs wiitiout nolice ©Conynghl 1981 Global Specialties Corporalion 




ANALOG MULTIMETER, model ME-300, has a 
DC sensitivity of 30,000 ohms-per-voit and an AC 
sensitivity of 10.000 ohms-per-volt. Its features 
include centerscale readings of 6, 12, and 24 
volts, a wide-scale meter deflection angle of 95°, 
a mirrored scale for easy reading, and five func- 
tion modes— DC volts, AC volts, DC milliam- 
peres, AC miltiamperes and ohms. This portable 
unit has a voltage-measurement range to 480 
volts DC and 480 volts AC, a current-measure- 




ment range to 12 amps DC and 6 amps AC, and a 
resistance- measurement range to 3 megohms. 
Operated by two 1.5-volt AA batteries, the ME- 
300 has an accuracy of ±4% AC and ±3% DC. 
The meter movement and PC board are pro- 
tected against burnout by diodes, a fuse, and a 
fusable link. Price is $38.00.— SOAR Electronics 
Corp., 200 13th Ave.. Ronkonkoma, NY 11779. 
CIRCLE 152 ON FREE INFORMATION CARD 

AMP/VOLT/OHM METER, model MCP3, is a 
clamp-on instrument that locks in the measure- 
ment reading with a meter-locking button, mak- 
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ing it easier to read when used in hard-to-reach 
places. This compact, lightweight unit features a 
jaw-width capacity of 1 '/■ inches, fuse-protected 
ohms circuit and a color-coded front panel. The 
model MCP3 has five amperage ranges, three 
AC-voltage ranges and a to 1000-ohms range. 
Accuracy specifications: AC amps/volts are ±3% 
full-scale and resistance is ±3% of scale length. 
The model MCP3 comes with carrying case, test 
leads, batteries, and instruction manual. Price Is 
$54.95. — Universal Enterprises, Inc., 14270 
N.W. Science Park Dr.. Portland, OR 97229. 

DIGITAL LOGIC PROBES, model S300A 10 
MHz—TTL/COMOS Logic Probe, and model 
DPL-1 1.5 MHz— Universal Logic Probe. The 
model 3300A (shown) has an input impedance of 
greater than 150 K ohms and features 50- nano- 
second minimum pulse-width detection. There is 
a 10-MHz frequency response and a multi-family, 
switch-selectable threshold level (DDT/TTL and 
HTL/CMOS). Power requirements are 5 volts at 
30 mA or 15 volts at 40 mA. It can detect single or 
multiple pulses. The dimensions are 7.1 X 0.9 X 
0,9 inches and the weight is 70 grams. There is a 
.25-amp fuse for input overload and probe-power 
protection. 
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The model DPL-1 1.5 MHz has an input imped- 
ance of 300K ohms with a 300- nanosecond mini- 
mum pulse-width detection; it can detect single 
or multiple pulses. Thresholds are: logic- 1 (w- 
LED) 70% Vcc; logic-0 (lo-LED) 30% Vcc. The 
maximum Input voltage is +50-votts DC continu- 
ous or 1 15-vOlts AC up to IS seconds. It has built- 
in lead reversal protection; the low- power re- 
quirements are 5 volts at 30 m A or 15 volts at 40 
mA. The operating temperature range is 0-50 I> C. 

The model 3300 A Is priced at $41.95; model 
DLP-1 costs $29.95.— Energy Electronic Prod- 
ucts, 6060 Manchester Ave., Los Angeles, CA 
90045. 

20 MHz DUAL TRACE SCOPE, model V-202, 
offers a 5.5-in. square CRT with an internal grati- 
cule. It features vertical sensitivty of 1 mWdlv to 7 
MHz (using X 5 amplifier) and 5 mWdiv over the 
full bandwidth. Dynamic range for the vertical 
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amplifier is eight divisions or more. The display 
modes are Ch 1, Ch 2, Dual, Add, and Diff. 

Other features include Z-axis modulation, con- 
tinuously variable scale illumination, trace rota- 
tion, front-panel X-Y operation, and built-in TV 
sync separator. The weight is 19 lbs., and the 
measurements are 11 X 7.6 X 16 In. Price 
$850.00 with two X1/X10 probes included.— 
Hitachi Denarii America Ltd., 175 Crossways 
Park West, Woodbury, NY 11797, R-E 




Expand 
your knowledi 

Subscribe to BYTE 

The 1 980's are here! The decade of the personal computer 
has arrived, and BYTE has made it happen! BYTE — the small 
systems journal devoted to persona! computers — has helped usher 
in the new era. Leading the personal computer revolution, which is 
already transforming home and personal life, are BYTE's 1 60,000 
enthusiastic readers. Their enthusiasm has made BYTE the largest 
computer magazine in the world! 

To be knowledgeable in the 1 980's you need to know how to 
use personal computers. BYTE is your personal guide to the new 
era. BYTE tells you how to build, buy, and use computers for fun, 
practical purposes, and profit. With help from BYTE, you can experi- 
ment right in your own home with graphics, word processing, 
computer music, speech synthesizers, simulations, robotics, 
personal data base management, business computing — and 
hundreds of other fascinating hardware and software applications. 

Resolve now to expand your computer knowledge. 
Subscribe to BYTE! 
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1 the small systems journal 

A McGRAW-HILL PUBLICATION 



Pil in ,n>J ftviiI the coupon too,*/ Redd wur trtl cony of BYTE. H A is 

ewrything you expected, honor our inu* r II ir wi'l. |u*t uaflp "Caned" on 
the invoke and mail it back. You won't r** billed <tnd Iho lirsl issue K vnurs ,11 
no charge. 



Call us toll-free 
800-258-5485 



BYTE Subscription Depl. P.O. Box 590 Martinsville, NJ 08836 
Please enter my subscription for: 



□ One year 519 (12 issues) Q Two years $34 Q Three years $49 

n Check enclosed entitles me to 13 issues for price of 1 2 [North America only) 
Li Bill Visa IJ Bill Master Charge I I Bill me (North America only) 



Card Number- 



..Expiration 



Signdlure 



Name (please print) 



Address 



City Srate/Provlnce/Counlry Code ; 

Foreign Rates (To expedite service, please remit in U.S. Funds) : 

□ Canada or Mexico □ One year $21 □ Two years $38 □ Three years $55 

□ Europe, one year (air delivered) $43 

□ All other countries, one year (surface delivered) $35. Air delivery available on request. 7821 



o'l m 

2 1 S 

dS ■ > 

1 < 



CIRCLE 19 ON FREE INFORMATION CARD 



85 



Things are different outside the big cities. 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



THE ACTOR BURT REYNOLDS ONCE DE- 

livered a line that sums up a major 
problem concerning the preparation of 
articles and features in specialty and 
limited-interest publications. 

In the motion picture Smokey and 
the Bandit, Sally Fields and Burt 
Reynolds have discovered they have a 
mutual attraction for each other and are 
trying to find some common ground on 
which to base a lasting relationship. 
Unfortunately, she has been reared in 
the "sophisticated" East, and he is a 
"good ol' boy" from the South. Though 
both are intelligent, they share no com- 
mon interests and little common knowl- 
edge. Exasperated, she asks if she is 
stupid, and Burt replies: "Whether 
you're stupid depends on where you're 
standing." 

In electronics, most writers and 
columnists are based in the East, and 
often have no idea what's going on in 
other parts of the country. Sure, we 
attend conventions, seminars, and the 
like, but we're often with people having 
the same interests and we might as well 
have stayed at home. Fact is, in this 
modem age of fast-changing technology 
we often get only the highlights of some 
new leading edge in the state-of-the-art, 
and really fail to know what's going on 
back where technology just plugs along, 
doing the same unspectacular but 
necessary job day after day. 

For example, in a recent column I 
reminisced about open-wire transmis- 
sion line. Shucks (shucks??), we haven't 
seen that stuff up here in cable country 
in years. The way our local parts dis- 
tributors tell it, they can't remember 
how far back it was that open-wire line 
was discontinued. Yet that issue of 
Radio-Electronics wasn't out a week be- 
fore the first letters came in telling how 



open-wire line was needed and still used 
in South Carolina where deep-fringe 
TV reception was often the norm. 
(Please fellers, next time you write, tell 
me where to buy open-wire line and in- 
sulators. I'll pass it along to readers 
who ask.) 

Another example is amateur radio. 
Up this way in the Big Apple, it appears 
most amateurs run around with 2-meter 
handie-talkies on their belts. Club 
activity also appears to be predomi- 
nantly "repeater-oriented," though 
there's a nice all-band operation that 
can be heard on occasion coming from 
the Hall of Science. 

One reason for that is that there's 
almost no place to find a good selection 
of ham gear; most of what's around is 
2-meter transceivers. Many years ago. 
New York was the center of communi- 
cations with seemingly countless "radio 
stores" offering a full line of ham equip- 
ment. Today, after the conglomerates 
and business-school graduates got 
through mismanaging the assorted 
chains, there's virtually nothing left. 
Only Radio Shack was smart enough to 
hire an old-time radio person, Lewis 
Kornfield, rather than some 25-year-old 
MBA, and Radio Shack is the only 
decent chain for "heavy equipment" 
up this way — but they don't go in for 
much ham gear. In short, ham radio 
doesn't look like much from the tall 
office buildings. 

But I recently got a chance to tour 
the radio "shops" in what we back 
East consider the backwaters of our 
country, and it just ain't the way it 
appears to be. First off, there are ham 
radio shops, such as Henry Radio in 
Los Angeles, the likes of which we 
haven't seen in the East in 20 years. 
The shelves aren't just limited to 2- 



meter gear; they're loaded with all- 
band equipment and there are customers 
spending their money. 

Out in Long Beach, California, there's 
a club operating not just for a few 
special events, but full-time on all bands 
from the radio room of the Queen Mary 
(which is now a hotel/restaurant). Dur- 
ing the summer, thousands upon thou- 
sands of visitors each day see ham 
radio in action (the tour goes right 
through the radio-room complex). The 
club has built the modem solid-state 
gear right into the old console. There, 
in just one panel, is an all-band rig that 
exceeds the performance of the old 
Queen Mary gear that takes up about 
ten panels and a few racks. What a 
tremendous display of the old and the 
new in a visual picture understood by 
visitors of any age and nationality! Yet 
it wasn't done by folks from the "Big 
City." 

Many writers have written that CB is 
dead. Sure, there are few brands left, 
and very little in the way of sales if we 
consider anything under one or two 
million as "insignificant." Yet travel 
the backwaters of the West. There 
might be no one else on the road — front 
or rear — for a couple of hundred miles, 
but the nearest ranch or spread is just 
behind the hill, and you'll find that CB 
is alive and kicking. Antennas still 
sprout from cars, vans, and pickups 
like corn in an Iowa field. Out there, 
where your life might depend on CB, 
it's still going strong because they 
haven't heard that it's "dead." 

It's just as Burt said: "Whether you're 
stupid depends on where you're stand- 
ing." So if your favorite magazine ap- 
pears to have missed some point, or 
just plain "blown it," give the editors 
the benefit of the doubt and assume 
they just don't know. And, believe it or 
not, most editors appreciate reader 
mail: write and tell them what the real 
facts are. 
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FIG. 1 



Vertical antennas 

In a recent column I discussed anten- 
na gain, which brought some mail asking 
why omnidirectional whips (verticals) 
on cars and vans appear to be direc- 
tional at certain frequencies; that is, a 
whip in the center of a van's roof ap- 
pears to have greater radiation front 
and rear, with reduced radiation to the 
sides. 

Without getting into the reason for it 



(which would take up most of this issue), 
the RF from a mobile whip effectively 
searches for the longest mirror- image 
ground, with maximum effort occurring 
for the first 1/4- wave length. If most of 
the metal, hence ground, is located to 
the front and rear, the radiation will 
favor the front and rear. If the antenna 
is mounted off the left rear fender, 
maximum radiation will be towards the 
front right fender. That effect is most 
pronounced at HF frequencies, say 27 
MHz, because the 1/4- wavelength 
"ground" needed is often greater than 
or equal to the length of the whole 
vehicle. At UHF or VHF frequencies, 
say 146 MHz, the antenna is usually 
positioned so there is at least 1/4-wave- 
length of vehicle "ground' in all direc- 
tions, and the antenna pattern becomes 
more closely omnidirectional. That is 



why for a given antenna location, the 2- 
meter antenna appears to be primarily 
omnidirectional, while a CB antenna 
tends to favor a particular heading. At 
the low HF frequencies like 3.9 MHz 
there is so little ground under the anten- 
na that the signal tends to be omnidirec- 
tional near the ground, with much of 
the radiation aimed skywards, (It's a 
whole different ballgame at the very 
low HF frequencies where the vehicle 
does not represent an appreciable part 
of a ground system.) 

The illustrations in Fig, 1 are actual 
antenna patterns from a full- length CB 
whip mounted on a standard size auto- 
mobile. They give you some idea what 
to expect in the 27 MHz frequency 
range. They clearly illustrate how the 
radiation pattern from a vertical anten- 
na favors the "longest ground." R-E 




Puts the answer 
right in your hand! 

CURRENT GUN P ™ 



Model CG100D 

Hand-held Non-contact 
Current Meter with 
self-contained 
3Vi digit readout 




Now the famed 

Bell Current Gun™ 

probe is a current 

meter. Take readings of 

dc and ac, and ac-on-dc as 

fast as you can clamp around 

the conductor. Reads from dc to 

1 kHz; to 200 amps. $275.00 

domestic (plus $3.50 shipping) direct 

from F. W. Bell, 6120 Hanging Moss Rd , 

Orlando, FL 32807. Phone: 305/678-6900 



BEST SOLING 



JUSTG0T 

EVEN BETTER. 




Look what you get wlh the 
Bearcat 210XL Exciting, new 
spaceage styling. No-crystal, 
pushbutton tuning. New. IS chan- 
nel . 6-band coverage ot over 6000 
frequencies. And features like 2 
scan speeds. Automatic Squelch, 
Search, and Lockout. Direct Chan- 
nel Access. Selective Scan Delay 
And much more. There's never 
been a Scanner like the Bearcat 
[ 210XL 

TAKEITFROMA 
SMART OPBUTORT 



$209. 



THE10WESTPRKEDI 
-FEATURE, 
[NO-OffSTAL 



Br>ng home ill in* real cxcilc- 
mem ot icanmng and wva 1 
B«fer«l 160 l»lur«* * VroOlh. 
kfriHeii kdyboard ky flU COfllrGft 

indudina volume and squelch Has 
5-bind i& channel coverage 
PfHjufy Select**! Scan Delay 
Axiomatic LpctauE antJ StAjrch 
And much inert BeareaiiiFiurrTtttr 
one in scwting 

TAKEfTRWMA 
SMART 
OPtRATORT 




160 SCANNER 

$189.00 



Add $6.00 per scanner for U.P.S. ground 
shipping in the continental U.S. or$1 2.00 
for U.P.S. air shipping. Send your cashier's 
check or money order to our address 
below or order by phone if you have a 
Visa or Master Charge card. Order today! 
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SuWJdtary. ftfcpn»*ra i Bmiltonkw. Inc. 
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DIGITAL COMBINATION LOCK 

THIS DIGITAL COMBINATION LOCK NOT 

only requires you to enter a specific sev- 
en-digit number, but to do it within a 
fixed period of lime. Any mistake, and 
the lock automatically resets itself. 

The sequence of numbers is entered 
either through a non-matrixed keypad 
(each key has its own set of contacts) or 
through a similarly arranged group of 
normally-open, momentary pushbutton 
switches. 

A schematic of the circuit is shown in 
Fig. 1. To illustrate how the lock works, 
assume that the correct combination is 
"1234567." When the first digit is en- 
tered, via switch SI, 1C1 is triggered and 
four things happen: The IC, wired as a 
one-shot, starts timing (duration is set by 
R 1 -C 1 and is about five seconds as 
shown); the output of the IC goes high, 



the time LIMIT LED lights, and a pulse is 
output, through IC5-a, to IC2, a 7490 
counter. 

The counter, in turn, outputs the BCD 
(fiinary Coded Decimal) equivalent of 
"1" to IC3, a 7441 BCD- to-decimal 
decoder/driver having ten outputs (see 
Fig. 2). 

When a BCD number appears at the 
i n puts of the 744 1 , the appropriate ou tput 
pin of that IC goes low. 

"Coincidentally," the second switch in 
the sequence is connected across that out- 
put line, so when it is depressed, a nega- 
tive-going pulse is applied to IC5-b, that 
inverts it. That "low" is NAND-ed with 
the "low" from IC1 by IC5-a, and a sec- 
ond pulse is sent to the counter. What 
happens after that is obvious. 

Finally, when S7 is closed, the "6" pin 

on the 7441 goes low. That causes IC2 to 

continued on page 98 
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NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. tn addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95, 
It combines their circuit-board holder, 
tray base mount, and sofder station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio- Electronics. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 

New York, NY 10003 



All (hats new and unique in quality electronic kits you can build 

SEE THEM IN 
THE LATEST 

HEATHKIT 
CATALOG- 

The world's largest 
selection of easy-to- 
build, money-saving 
electronic kits 
for home, hobby 
or business ^_ 

NEARLY 
400 
OF THE 
FINEST 
ELECTRONIC 
KITS- 
ALL FULLY 



DESCRIBED & 

ILLUSTRATED 

IN THIS BIG, 

COLORFUL104- 

PAGE CATALOG 




Anatl-Hvone 

computer ayatem, complete 

wllh bulll-ln floppy dlak storage 

PIUS, ..the latest line of electronic products 
in easy-to-bulld money-saving kit form: auto- 
motive • marine • home products • avionics • 
clocks • security • color TV • weather • tools 
• test instruments • books * amateur radio • 
stereo HiFt • computer systems * self-Instruc- 
tion programs. 

Mail coupon or card NOW 

Heathklt products are dliplayed, raid and aervlced at 
Heathklt Electronic Can Ion coaal lo coail (Unite of Verl- 
technology Electronlce Corporation). Saa tha whlta pagea 
ot your phone book. 

If coupon Ja mlialng, wrlla Haath Company, Oapt. 020- 
742, Benton Harbor, Michigan 49022. 



Microprocessor 
sort-Instruction program- 
your key to computer know la doe 



R. ^T 



SEND FOR YOURS 

TODAY! 



Haath Company 

Dept. 020-742 

Benlon Harbor, Ml 49022 



jHeathkil 

i 

~~| y.. Please send me my FREE Heathkit Catalog 
l ' — ' **"* l am not currently receiving your catalog 




Name. 






Address . 



City 



. State . 



CL-749 

-!■■■« 



ZIP. 
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CREATE ANY 
RHYTHM <0 



' ORJfil SET 



f IHJ IH1 E3 EI t3 EEM 



t (e Drum S«ra simple 
1 le users 
torn, snare, woodaiocx ana 
into any rhythm in in; 

organization 
provides simultaneous storage or two separate 
icn wi(h us own bridge rdyinm 
Bridges are actuated irom eiitier m« control 
panel touch plalo or optional foot switch and are 
automatically synchronized to ine main rhyihm 

Improved memory circuitry lets the "save" 
mode ho 10 rhythm patterns tor over one year while 
battery lite lor normal operation has been 
extended lo several bundred hours. 
In easy to assemble kit or lully assembled 

( ] Send #3750 'Drum Set Kit. $89.95 plus J3 

shipping enclosed. 
( ) Send H3750 'Drum Set Assembled. $154.95 

plus S3 shipping enclosed. 
( ) Send Free Catalog. 

Name: 

Address: _ 

City:_ 

VISA:_ 



_State:_ 



Jlp:_ 



_MC:_ 



_Card No._ 



IdCmwN, KFT, at, 1B0 1. USHKE, MU OTT. IK 711U 

CIRCLE 55 ON FREE INFORMATION CARD 

' The world of 
electronics 
gee-wizardry 



o 

z 
o 

IX 

r- 
O 

LU 



g 

Q 
< 

cr 
92 




-YOURS FREE. 

32-pages of test instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50i for first class mail. 

® 



i 



EICO 



108 New South Road 
Hicksville, N.Y. 11801 




More information on stereo products is available. 
Use the Free information Card inside the back cover. 



CARTRIDGE TRANSFORMER, CST-80, Is an in- 
terface between tonearms equipped with moving- 
coil cartridges, and preamplifiers that lack built- 
in moving-coil input amps. It is available in two 
impedance ranges: 3 ohms with 30 dB gain and 
40 ohms with 20 dB gain. Using controlled- 
parameter-circuit design techniques, the CST- 
flO's specifications include a wide frequency 
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response (95 kHz, —1 dB), minimum distortion 
(.005% THD at 1 kHz, - 10 dB input) and low 
phase shift. Suggested retail price for either CST- 
80 version Is $300. — Audio Interface, P.O. Box 
7369, Van Nuys, CA 91409. 

GROUND-LOOP FAULT ELIMINATOR, the mod- 
el 3900 Ground Eliminator, improves the hum 
performance of stereo systems, it is designed to 
eliminate ground-loop errors in connecting ca- 
bles which may cause either subtle or gross hum 
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defects. Completely passive circuitry is employed 
to avoid Introducing distortion of any kind. Price 
of the 3900 is $14.95 (kit) and $16.00 (wired).— 
Ace Audio Co., 532-51H St., East Northport, NY 
11731. 

THREE LIGHTWEIGHT HEADPHONES, models 
HP- 1100. HP-880 and HP-550, for serious listen- 
ing, have just been introduced. Traditionally, 
headphones with strong bass output have been 
quite heavy and, therefore, uncomfortable for 
prolonged listening. The HP- 1100 and HP-880 
have the low-impedance drivers necessary for 
superior bass reproduction, but are "human- 
engineered" for comfort, with soft ear cushions 
and dual-band construction that distributes 
weight uniformly across the listener's head. The 
third headphone, mode) HP-550, weighs only 5.8 
Or. and has a special pressure-type construction 
for monitoring recording sessions. The HP-550 
shuts out externa! sound, while capturing every 
detail of the recording program. A two-way dia- 
phragm made of polyester film provides excellent 
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rigidity and low mass for accurate sound repro- 
duction. Suggested retail prices for the HP- 1 100, 
HP-880 and HP-550 are, respectively, $79.95, 
$64.95 and $39.95,— LIS JVC Corp., 58-75 
Queens Midtown Expressway, Maspeth, NY 
1 1378. 



TURNTABLE, model XR-Q1 1, features an inter- 
nal microcomputer that can be programmed to 
play up to seven selections on a record side in 
any order. After programming, operation is totally 
automatic from Initial cueing to final arm return 
and motor shutoff. The system will also shut down 
in case of malfunction and a warning Indicator will 
light up. 

All controls are located on the front panel, out- 
side the dust cover. The model XR-Q 1 1 also fea- 
tures a dual-head magnetic sensing system that 
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measures platter speed by reading magnetic 
pulses and triggers quartz-servo speed correc- 
tion system. Manufacturer's specifications in- 
clude a wow-and-flutter of 0.015% and a signal- 
to-noise ratio of 78 dB. 

According to the manufacturer, the straight, 
low mass tonearm Is pivoted at the exact point 
that minimizes vibration transfer, thus improving 
dynamic balance. The arm suspension and high- 
density SMC(Bulk Molding Compound) turntable 
base reduces acoustic feedback. Price Is $650. — 
Sansui Electronics Corp., 1250 Valley Brook 
Ave., Lyndhurst, NJ 07071. R-E 
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Start /earning and computing for only $129. 95 w * tn a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 

A 



NEW 

Special! FuiJ 8" floppy 



Imagine — for only $129. 93 you can own the starting 
level of Explorer/85, a computer Ihai's expandable into 
full Lnisiness/development capabilities — a computer 
that can be your beginner system, an OEM controller, 
or an IBM- formal ted 0" disk small business system. 
From the first day you own Explorer/as, you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines, Ex- 
plorer/35 features the advanced Intel 8065 cpu, which 
is 100% compatible with the older 80G0A- It offers on- 
boards- 100 bus expansion 4 Microsoft BASIC in ROM. 
plus instant conversion lo mass storage disk memory 
with standard IBM-formatted 8" disks. All for only 
$129.95. plus the cost of power supply, keyboard/ 
terminal and RF modulator if you don't have them [see 
our remarkable prices below for these and other, ac- 
cessories). With a Hex Keypad/display front panel 
Level "A" can be programmed with no need for a ter- 
minal, ideal for a controller, OEM. or a real low-cost 



, 64k system for less than the price of a mini! Only $1490*95! 

(Also available wired & tested, $1799.951 




Futl 8" disk system for Jess than iheprireofo mini" (shown with 
Nc[mnicsExpJoref/a5 computer ana" new terminal). System features 
floppy drive from Control Do to CorpL, world's forges l maker of 
memory storage systems (not a hobby hmndVJ 




Level "A" is q 
complete opera ting 
system.perfect /or 
| beginners, hobbyists, 
industrial controller 
use, £129.95 



LEVEL "A" SPECIFICATIONS 
Explurer/85'5 Level "A" system features the advanced 
Intel 8085 cpu, an 8355 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O . . . 
all on a single motherboard with room for RAM/ROM/" 
PROM/EPROM and 5-lOG expansion, plus generous 
prototyping space. 

PC Board: Glass epoxy, plated through holes with 
solder mask- * I/O: Provisions for 25-pin (DB25) con- 
nector for terminal serial I/O. which can also support a 
paper tape reader . . . cassette tape recorder input and 
output , , , cassette tape control output . . . LED output 
indicator on SOD (serial output) line . , . printer inter- 
face (less drivers] . , . total of four 8-bil plus one 6-bil 
I/O ports. « Crystal Frequency: 8.144 MHi. ■ Control 
Switches; Reset and user {RST 7.5) interrupt . . . addi- 
tional provisions for RST 5.5, 6.5 and TRAP interrupts 
onboard, - Counter/ Timer Programmable. 14-bit bi- 
nary. ■ System RAM: 256 bytes located at F600. ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems . . . RAM expandable lo 64K 
via S-100 bus or 4k on motherboard. 

System Monitor (Terminal Version); 2k bytes of 
deluxe system monitor ROM located at Fjflflfl, leaving 
{M free for user RAM/ ROM, Features include tape 
load with labeling . , , examine/change contents of 
memory. - . insert data « . , warm start . . . examine and 
change all registers . . . single step with register display 
at each break point, a debuggingArainina feature ... go 
lo execution address . - , move blocks of memory from 
one local ion to anol her , . . fi 1 1 blocks of memory with a 
constant . . . display blocks of memory . , , automatic 
baud rate selection lo 9600 baud . . . variable display 
line length contra! (1-255 characters/line) . . . chan- 
nelized I/O monitor routine with 5-bit parallel output 
for high-speed printer , , , serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monilor (Hex Keypad/Display Version): 
Tape load with iatfceling . . . tape dump with labeling 
- r . examine/change contents of memory . . . insert data 
. . . warm start . , . examine and change all registers . . . 




single step with register display at each break point . . . 
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Netronics Hex Keypad/ 
Display. It is low cost, perfect for beginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system -defined and 16 
user-defined keys. Six dtgil calculator-type display, 
thai displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the S-100 signals plus buffers/ 
drivers lo support up to six S-100 uus boards, and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks . . . address decoding for 
onboard Qk EPROM expansion selectable in 6k blocks 
. . . address and dala bus drivers for onboard expansion 
. . .wait stale generator (jumper selectable), la allow the 
use of slower memories . . . I wo separate 5 volt regula- 
tors. 

LEVEL ,l C M SPECIFICATIONS 
Level "C" expands Explorer/ B5's motherboard with a 
card cage, allowing you to plug up to six S-100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level ,L C" includes a sheel metal superslruc- 
liin:'. a 5-card, gold plated S-10Q extension PC board 
that plugs into the motherboard, jusl add required 
number of S-100 connectors. 




LEVEL ' l D ,p SPECIFICATIONS 
Level "D" provides 4k of RAM, power supply regula- 
tion* filtering decoupling components and sockets lo 
expand your Explorer/65 memory to 4k (plus the origi- 



nal 256 bytes located in the B155A}. The static RAM 
can be located anywhere from ti0m to EFFF in 4k 
blocks. 

LEVEL "E" SPECIFICATIONS 
Level "E Hl adds sockets for 8k of EPROM to use the 
popular Intel 2716 or the T1 2516. It includes all sockets, 
power supply regulator, heal sink, filtering and decou- 
pling components. Sockets may also be used for 2k x 6 
RAM ir. ':. (allowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

• a r CONTROL DATA CORP ■ Data capacity; 401 ,0i6byt« 

proit --..on-il drive (3D). «G.Q32 byltt fDD). 

• LSI controller, unformatted. 

• Write protect. ■ Aoaras lime: 25mt (one 

• SimgLc or double dpireiity. track). 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 

• Conl.'olsijplCf four 0" drives. * 273G PRO r-t socket sn-ludr-di 

• 1771A LSI (SD) floppy diak for UMrfa custom 
controller. applications. 

• Onboard data teparator • Onboard cry*lalconl rolled. 

[IBM compatible).. * ' »nbo Ltd I/O i ai ■..■'. :.■!■: 

• 2 Serial I/O porti Rmraton to 9600 baud, 

• AulaboottodtEkayijem. • Doubto-iidcd PC board 
when syafcm reset. (glass epoky. ) 

DISK DRIVE CABINET/POWER SUPPLY 

• Deluxe steel cabinet with Individual power supply for max- 
imum reliability and stB.biliry r 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAH 

Beginner's Pak (Save *2fi . OQt) __ Buy Level " A " (Ter- 
minal Version) with Monitor Source Listing and AP-1 
5-amp Power Supply: (regular price $199,95). now at 
SPECIAL PRICE: *ie9i95 plus post. * iruur. 
Experimenter's Pak II (Save $53.40!) — Buv Level 
"A 11 [Hux Keypad /Display Version) with Hex 
Keypad/Display, Intel BQ85 User Manual. Level "A" 
Hex Monitor Source Listing, and AP-1 5-amp Power 
Supply, (regular price $57935), all at SPECIAL 
PRICE: 1219.95 plus post, & insur. 
Special Microsoft BASIC Pflk (Save 1103.00!) — In- 
cludes Level "A" (Terminal Version), Level "B". 
Level 'TJ'" (4k RAM). Level 'E'". Bk Microsoft in 
ROM. Intel 8005 User Manual. Level 'A" Monitor 
Source Lietlng. and AP-1 5-amp Power Supply: {regu- 
lar price $439.70), now yours at SPECIAL PRICE: 
£329.95 plus poet. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over S114 at this SPECIAL PRICE: $499,98 
plus post, Sc insur. 
Special 9" Disk Edition Explorer ft5 (Save over £104!) 
— Includes disk-version Level "A". Level "B'\ two 
S-100 connectors and brackets, disk controller, B4k 
RAM, AP-l 5-amp power supply. Explorer/OS deluxe 
steel cabinet, cabinet fan, SD/DD disk drive from 
famous CONTROL DATA CORP. [not a hobby 
brand!), drive cabinet with power supply, and drive 
cable set-up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price $1630.30, all yours in kit at 
SPECIAL PRICE: $1499,95 plus post, & insur. Wired 
and tested, only $1799,99, 

Special! Complete Business Software Pak (Save 
$625,001) _ Includes CP/M 2.0. Mfcroeofl BASIC 
General Ledger. Accounts Receivable, Accounts 
Payable, Payroll Package: (regular price S1325). yours 
now at SPECIAL PRICE: $699.95. 



Phase send the items checked befow: 

□ Btpaorer/K l«el "A" Idt [Terminal Version). . . (129.95 plus 
$3 post- * insur. 

n Eiptorer/fcS LeveJ "A" tit (Hex Keypad/Display Version) , . . 
$ 1 2B.95 plus S3 post . & irau r. 

□ Sat Microsoft BASIC on cmaltfl law, *B4.95 postpaid. 

P Bk Microsoft BASIC In RAM tit (requires Levels "B". "D" and 
"E") . . . STO.B5 plus S2 post. & insur. 

□ level -0" (S-IOOt kit £4ft\B5 plus $1 post, & insur. 

U level "C" {S- E00 6-card expander) Id I . Uft.GS pLus.$2pnsi. 

a> inaur. 
D level "D" i*k RAMI Wt . . *W.W plu$ S3 post. * insur, 
D Level "E" {EFUGWROMI til . $3.9$ pins r/u p&h. ■ 

D DeHueaeetFj6*netforE\ptorcr/a5 . , S4fc95plu5$3 posl. 

& insur. 

□ Fan For Cabinet . .. tl5*OOpLusS1.5Q posl. A insur, 
LJ ASCII lu^yboard/Computcr lennJnaJ kit: features a full 121! 

character seL uAl case; full cursor control; 75 ohm video 

cj'.jlpnt. convertible lo haudot output: splcctable baud rale. 

RS232-C or 20 ma. I/O, 32 or 64 character by 16 tine formats. 

and can be used with miner a CRT monitor or a TV set (if you 

have an RF modulator) . . . 1149.95 plus $3.00 posl. & insur. 

G Deluxe Steel Cabinet fur ASCII keyboard/terminal . .. 
SIMS plus $2.50 post. & inaur. 
Q New! TPtininaL 1 Monitor : [See photo) Samrc features as above. 

except 12" monitor with keyboard and terminal is in deluxe 

singta cabinet! kit . . . U99.WS plus S7 post. & insur. 
G KtzeiUne t ermlnaJs: Our pr ices too lo w to quoie — CALL US 
r. Lear-Sluier ter minals,' printers: Our prices hxj low tu quote: 

CAUUS 

□ Hex Keypads nsplay tit ses.ss plus %2 post. & insur. 



□ AP-1 fawer Supply tit ±6V ® 5 amps) in deluxe ileal cuhinei 

. . $3fli9Splus $2 post. & insur. 
Q Gold Hated ,V 190 Bus Connectors MJIeach, jtusipud 
H RF Modulator kit [;Ahw± you to us* yoitrTV *M!t iis ;■ monitor] 

... $8.95 postpaid, 
D J H RAM tit (S 1 DO iwm rd kx pwods to 64k ) , . , 1 19*9$ plus $2 

posit. & insur. 
G 32k KAM til , f2M.«$ plus S2 post, ft insur. 
G 4Bk NAM til , U»bVtt$ plus $2 posl. h insur. 
3 Mk RAM tit . . W9W plus $2 [wsl & in-:nr 
3 16k HAM Expansion Idl [In 4!xppnd any of iho iiliuvn in 18k 

blocks up to 64k) tBftS$plus S2n»l. & insur. isach, 
D Intel 8065 cpu Users' Manual E7i0poslpftid. 
D 12" Video Monitor ( I0M1 Lk bandwidlh} . . . II39JS plus $5 

posl. * insur. 
Q Beginner's ftk (see Above) 1199.95 plus 54 posl. & insur. 
D ExperimerHer's Pak [sf-n above) . . I2I9.9S plus S6 posl. & 

insur. 
D Special Microsoft BASIC Pak Without TeirotnaJ (seealwve) . . . 

S329.B5 plus $7 post. & insur. 
G Same as aixtve. plus ASCII Keyboard Terminal Will Cabinet, 

Get Free RF Modulator [sneabovo] , .. MM.fffphisSiQprai. 

& insur 
Q Special & ' Disk Edlllon Ex plorer/BS [**■ abtiw.) ... $ 1 499.95 

plus S26 posl. & insur. 

D Wftred t Tested 1 1 7fNL&$ plus S28 post. & insur. 
U Extra u'' CDC Floppy Drives itW^plusSlSpcisL iirtiur 

D Cabtnci t Power Supply For Drive . . ffl(L95 plus $3 prat. $ 
insur. 
U Drive Cable Set-up For Two Drives . . $2$ olus $i.^d rxKt. & 

insur. 



D Disk Controller uoard With 1/0 Ports $I99.«5 plus 12 post 

& insur. 
D Special: Complete Business Software Pak {see above) . . . 

HMjipcKLpakl, 
SOLD SEPARATELY: 

OCtVMl.l . tlOOpuslpEHd. 

□ CF/M2.0. . . *l50[H]3l|Kiid 

P Mcrosotl BASI C . $325 postpaid 
D Intel goes cpu user Manual 1750 postpaid. 
D l£ve) "A" ntantior Source listing . . . HI pi»stpaid. 
,j Oooiii«MaiU£ACrfdtlf^rdBuyeTSu^tslo^f^^ i^ 

m CALL TOLL FREE: 800-243-7428 m 

ToOrdprFrtim Connnclicul Or For 1>chnitiil ^P 
~ AisislQncp. call (203) 3S4-M75 ^ 

Tolal Enclosptl (Conn rra. add sahs tax) S 

Paid By; 

D Personal Chock D Cashier's Ch«;WM»npy c) relet 

O VISA □ Master Charge [Bank No ) 

Accl. No. Exp. Daln 

Signature 

Print 

Name 



Address 
Cily_ 



Stale . 



_Zip_ 



NETRONICS Research & Development Ltd. 
333 Litchfield Road, New Millard, CT 08776 



m 
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service clinic 



if thai capacitor keeps burning up in your set, here may be 
the reason why. jack darr, service editor 



EVERYONE REMEMBERS THOSE FAMOUS 

four-legged capacitors that caused so 
much trouble a few years back (They are 
used as collector-shunt capacitors on ho- 
rizontal output transistors). These, as 
well as other special capacitors found in 
late-model sets, must be replaced only 
with exact duplicates. They can noi be 
replaced by ordinary bypass capacitors. 

These capacitors are used in circuits 
where there is a high-amplitude pulse at 
the horizontal sweep frequency (or a mul- 
tiple of it)- This frequency (15,750 Hz) is 
in the audio range although it is often 
thought of as RF. It acts like RF because 
of it's high amplitude (as anyone who has 
ever placed an unwary fingertip too near a 
high-voltage rectifier input has found 
oul). 

The key clue to the type of capacitor 
required lies in its circuit location. If it is 
in the horizontal circuit, especially in a 
circuit carrying a high current or pulse, 
the capacitor should be a special high-RF 
type. I ran into an example of this only 
last week. The set was a Magnavox T9S2- 
04C. Capacitor C309 was shorted and 
burnt up. It was replaced with what 
seemed to be a good substitution — a 0.25- 
fiF capacitor rated at 400 volts. It 
promptly got very hot and burned up too. 
A 600-volt type did the same thing. A 
4-mF capacitor rated at 450 volts AC did 
make the set work, but it too broke down 
in a coupie of weeks. 

After some difficulty in finding C309 
on the schematic (see Fig. 1), it turned 
out to be the horizontal -deflect ion yoke 
return capacitor. All of the deflection 
current must flow through it and this can 
reach very high peak values. Actually, 
what was confusing was that the original 



was shown on the schematic as only rated 
at 100 volts. There really is only a small 
DC voltage across it, but there's a large 
pulse voltage. 

Checking the Magnavox parts list, it's 
listed in the critical parts area as a 1.25- 
pF special capacitor rated at 100-volts 
DC. If the chassis used a horizontal-cen- 
tering potentiometer (see Fig. 1-a) the 
part number is 250653-5. However, in 
some chassis the horizontal-centering pot 
is not used (see Fig. 1-b), and in these, 
two 1- /iF capacitors (Part number 
171363-1), shipped as a kit, are hooked in 
parallel across the C309 connections. Al- 
though these capacitors are available on 
the replacement market, for some reason 
we can't get cross-references for substitu- 
tions and so we must use exact factory 
replacements. 

The principle here applies to sets of any 
make, as long as the capacitor is used any- 
where in the high-pulse circuits or any- 
place where high currents flow at the 
horizontal sweep frequency. What is spe- 
cial about these capacitors is that they use 
a dielectric material that is capable of car- 
rying high pulse/RF currents without 
overheating. 

If you are not certain that a special 
capacitor is needed, there is a simple test 
you can try: Put a stock capacitor in 
there, and if it promptly burns up, odds 
are you need a special one. Capacitors, as 
well as resistors, burn up due to too much 
current. With a resistor, it's usually DC, 
but with capacitors usually only a high 
pulse-current can make a good capacitor 
burn up from dielectric heating. (Al- 
though heat is also a good indication that 
a can-type electrolytic capacitor is leaky 
and about to fail.) 
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If the failure characteristics sound fa- 
miliar, it's the same thing that happens 
with the fast-recovery diodes that are 
used in these same circuits. If a stock type 
is used, it will promptly overheat because 
it cannot recover fast enough from the 
sharp pulses, and thus is subjected to too 
much reverse current. 

High-frequency pulse currents can 
cause some really odd things. In one case, 
the symptom was that a resistor kept 
burning up. On the load-side of the resis- 
tor there was a nice big electrolytic capac- 
itor. My snap judgment was that this 
capacitor was leaky. But when the capaci- 
tor was replaced, the resistor just burned 
up again. The cause turned out to be a 
small bypass capacitor on the input side 
of the resistor that was used to filter out a 
very high pulse. When this capacitor 
opened up, it permitted the high pulse to 
go on through the resistor, and get to the 
electrolytic. To the pulse, the electrolytic 
looked like a short to ground and too 
much current flowed through the resis- 
tor. We usually look for a short on the 
load side of a burnt resistor, but in this 
case it was just the opposite because of 
the high pulse current. 

So, if you find capacitors getting hot 
and burning up, check the factory parts 
list to find out what type of capacitor 
should be used for replacement. It can 
save you a lot of trouble in the long run. 

Antique sets 

I have a flyer on my desk saying that 
the Antique Radio Services (also known 
as Supreme Publications) people, former- 
ly dealing in old radio equipment, have 
now expanded to cover early-model radio 
and television service data. They have 
many old Rider manuals, and Sams Pho- 
tofacl folders, as well as other (Jata now 
out of print. 

The address is Antique Radio Services, 
Att'n Hartford Beitman, 646 Kenilworth 
Terrace, Kenilworth, IL. 60043. If you're 
into rebuilding old sets, this is the place 
to get in touch with. B-E 



service 
questions 

DON'T DIG FOR PART NUMBERS 
/ have a Silverlone 528.54370 stereo for 
repair. Both output transformers have 
continued on page 96 



electronic components 



One-Stop Component Center ® 

This is a partial listing of over 500 items available 
from 500 authorized Jim-pak Distributors: 



74O0 
7402 
7404 
7406 
7407 
7408 
7410 
7414 
7417 
7420 
7447 
7474 
7475 
7476 
7485 
7486 
7489 



TTL 

2/.S5 

2/.B5 

2/.S5 

2/1.19 

2/1.19 

2/.B9 

2/.3S 

.99 

2/1.10 

Z/.S5 

.1.19 

.69 

.79 

.69 

.1.19 

2/1.19 

2.99 



7490 85 


7493 85 


74100 2.25 

74109 2/1.19 

74121 69 


74123 99 

74150 1.95 


74154, 
74157. 

74161 . 


1.95 

99 

1.19 


74164. 


1.59 


74174. 


1.59 


74175. 
74192. 


1.49 

1.19 


74193. 
74367. 
74393. 


1.19 

99 

1.95 



POTENTIOMETERS 




2 Watt @ 70°C 

7/8" Slotted Shaft 

Linear Taper 



IK 5K 
25K 50K 

1 Meg 



10K 

100K 



CMU . . $2.95 




3/4 Watt @ 70°C 
15 Turn Pot. 
Linear Taper 

100.1 5QQtt IK 
5K 10K 50K 
10OK 500K IMeg 

830P. .$1.79 



4000 

4001 
4002 
4006 
4009 
4010 
4011 
4013 
4016 
4017 
4018 
4020' 
4023 
4024 
4027 



fflP CMOS 

.69 4030 
.69 

.69 
1.95 

.89 

.85 

.69 

.85 

,85 
1.49 
1.49 
2,19 

.49 
1.29 

.69 



4044 , 

4046 . 

4047 . 

4049 . 

4050 . 

4051 , 
4066 . 

4069 . 

4070 . 

4071 . 
4081 . 
4093 . 
4511 . 



.79 

1,95 

1,39 

2.49 

2.75 

,89 

.89 

1.95 

1.19 

.79 

.79 

.79 

.69 

1.19 

1,95 



CONNECTORS 



Hi >I, Ji, >t, A JX J'„ JWt J*, r!'. 




QB25P D-Suomintature Plug 3.95 

D625S D-Subml nlature Socket 4.95 

□BS1226 Cover for DB25P/S 2,25 

22/44SE P.C Edge 2.95 

UGSS/U BNC Plug 2.19 

UG89/U BNC Jack 3.95 

UG175/U UHF Adapter .59 

S0239 UHF Pane! Recp. 1.49 

PL258 UHF Adapter 1.95 

PL259 UHF Plug 1.95 

UG260/U BNC Plug 2.39 

UG1094/U BNC Bulkhead Recp. 1.49 



ffifP LINEAR flffl^ 



LM301N. 

LM305H. 

LM307N, 

LM3Q8N. 

LM309K. 

LM310N. 

LM311N. 

LM317T, 

LM318N. 

LM319N. 

LM320K-5 

LM7905T 

LM7912T 

LM7915T 

LM323K. 

LM324N, 

LM337T . 

LM339N. 



.59 
1.39 

.75 
1.19 
2.25 
2.69 
1.49 
2.29 
2.95 
2.95 
2.25 
1.75 
1.75 
1.75 
5.95 
1.29 
2,29 
1.29 



LM7805T 

LM7812T 
LM7B15T 
LM380N. 
LNI3S4N. 
LM555N. 
LM5S6N, 
LM56SN . 
LM566N. 
LM567N. 
LM723N. 
LM741N. 
LM1310N 
UM14S8N 
LM14SSN 
LM1489N 
LM1800N 
76477N. . 



1.75 
1.75 
1,75 
1.49 
2.49 

.69 
1.49 
1.95 
1.95 
1,79 

.79 

.65 
2.96 

.99 
1.59 
1.59 
4.49 
3.95 




GRAB BAGS afc* 




GB100 
GB101 
CSS 102 
GB103 
GB10S 
QB1I0 
GB113 
GB116 
GB117 
GB120 



Cer, Clps. (1001 2.95 

Ml 4.95 

Electrolytic* ISO) 4.95 



Mylar Caps. (6 



Tantalums [401 

TTL icstsii 

Atst. LEGS (10Q) 
Trimmers (30) 
i,v Resist. (200) 
ViWI Resist. (2W) 
Slide Switch [25f 



4.95 
4.95 
5.95 
4.95 
2.95 
2.95 
3.95 



GQ123 
GB127 
GB137 
GB139 
SB140 
GB141 
GB145 
GB154 
GB162 
GB173 



(30) 3.95 
Transistors (100) 3.95 
Chokes (50) 3.95 

Term. Strips (+3) 3.95 
Spcr/Stndff (150) 2.95 
Washers (200) 2.95 

Lugs (HO) 2.95 

lS2w Resist. (100) 2.95 
7-Seg.Djplys. (5C) 5.95 
"" Pots. (100) 



3/2 



5.95 



REGULATED POWER SUPPLY KIT 



Uses LM309K. Heat Sink _ 
provided. PC board con- 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to +5V, ±9V and ±12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
3K'*x5"x2"H 



JE200 $14.95 




DESK TOP ENCLOSURES 




DTE-8 (Pictured) $31.95 

DTE-11 (Pictured) 34.95 

DTE-14 36.95 

DTE-HK (Case for JE600I . 47.95 

DTE-AK (Case for JE610) (Pictured) ... 52.95 



JOYS 




ICKS 



JS-100K TOOK Linear Taper Pots . 
JVC-40 40K (2> Video Controller 




V 



TOOLS 




PCB-3 P.C. Board Vise $12.49 

WS-150 5"WiraStrip./Cut. (12-24AWG). . 3.99 

SG-30 10" 110-120V3QW Solder Iron. . 7.50 

SG TIP Replacement Tip for SG-30 S. Iron T.25 



WALL TRANSFORMERS 

AC250 250 mA 12V AC (117V/60H*) . . . $3.95 
DV9200 200mA 9VAC (1 17V/60H*) . . . 3.95 



741 SOU 

74LS02. 
74LS04. 
74LS08. 
74LS10. 
74LS14. 
74LS30. 
74LS32. 
74LS38. 
«L£J2. 
74LS47, 
74LS4S. 
74LS73. 
74LS74. 
74LS75. 
74LS35. 
74LS90. 



LS Schottky WW 



.55 

,56 

.69 

.55 

.56 

1.09 

.55 

.69 

.69 

1.49 

1.49 

1.79 

.79 

.79 

.99 

1.95 

1.09 



74LSMS 

?.i L5-:; 

74 LS138 
74LS133 

?.;ls;s4 

WLS157 
74LS161 
74LS174 
74LS175 
74LS192 
74LS193 
74LS221 
74LS244 
74LS245 
74LS367 
74LS374 
81LS97. 



. .79 
1.95 
1.49 
1.49 
2.49 
1.49 
1,79 
1.79 
1.79 
1.69 
1.89 
1.95 
2.49 
3.49 
1,29 
2.49 
2.49 



SOCKETS 



Low Profile 
8 pin LP . 
14 pin LP . 
16 pin LP . 
18 pin LP . 
20 pin LP . 
22 pin LP. 
24 pin LP . 
28 pin LP . 
36 pin LP. 
40 pin LP . 



Wire Wrap 

2/.S9 14 Pin WW tin .75 

2/,69 14 pin WW gold 1.09 

2/. 79 16 pin WW tin .79 

2/.B9 16 pin WW gold 1.19 

2Z.99 24 pin WW gold 1.63 

2/1.09 40 pin WW gold 2.75 

.79 14 p. plug/cover 1.29 

.82 16 p. plug/cover 1.39 

.99 24 p. plug/cover 1.95 

1.19 Also, The Molex Line 



DIODES & TRANSISTORS 



IN751 . . 

IN757 . , 

INI 188. . 

IN3600, . 

IN4001. . 

IN4004. . 

IN4007. . 

IN4148. . 

IN4733. . 

IN4734. . 

IN473S, , 

IN4742, . 

IN4744. . 



. 2/. 59 

. 2/.59 

. 2.69 

. 5/.99 

. 4/.59 

. 4/.69 

. 4/.79 
. 10/. 99 

. 2/.69 

. !/.69 

, 2/.69 

. 2/,69 

■ 2/.69 



2N2219A. 
2N2222A. 
2N2907A. 
2N3055. . 
2N3772. . 
2N3904. . 
2N3906. . 
2N4401. . 
2IN44Q3. . 
2N5129. . 
2N5139, , 
2NS210. . 
."■JSOE-i . . 



.2/1.19 

. 2/.B9 

, 2/-89 

. .99 

. 2.25 

. 2/.69 

. 2/-69 

. 2/.7S 

. 2/. 79 

. 2/.69 

. 2/.69 

. 2/.T9 
.2/1.29 



CAPACITORS 

Dipped Tantalum ELECTROLYTIC 



lmfdessv 
,47mfd»3SV 
lmfd#3SV 
2.2m fd ®25V 2/1.09 
3.3mfd®25V 2/1.19 
4.7mfd»25V 2/1.39 
10mfd®26V 
33mf d ®25V 

100V MYLAR 
•OOl-.Olmfd 4/.T9 
.022mfd 
.047mfd 
.lmfd 
,22mfd 



2/.S9 
2/.S9 
2/.S9 



1.19 
3.95 



4/. 89 

*/,99 

4/1.19 

4/1,29 



lmfd@50V 

4.7mfd®50V 

10nrfde50V 

22mfd@50V 

47mfd@50V 

100mfd@50V 

220mfd@50V 

1000m fd ©25V 

220Qmfd®16V 

50V CERAMIC 
10pf-.022mfd 4/,59 
,047mtd 4/.69 

.lmfd 4/.79 



3/.69 

2/. 59 

2/. 69 

2/.T9 

2/.B9 

.59 

.69 

1.19 

1.39 



MICROPROCESSORS 



Z80A 

MC6800 

8060A 

8212 

8216 

2513/2140 

8T97 

AY -6-1013 

AY -5-2376 

2114-3 

MK4116 

2708 

2716 



CPU (4MH2) 

8 Bit MPU 

CPU 

8 Bit I/O Port 

Bi-Directlonal Bus Driver 

Character Generator 

Trl-State Hex Buffer 

30K Baud UART 

88-Key Keyboard Encoder 



4K Static RAM (300ns) 

■ RAr 
8KEPROM 



16K Dynamic RAM (250ns) 
16K EPROM {+5V) 



14.95 
14.95 
7.95 
3.95 
4.49 
12.95 
2.25 
6.95 
13.55 
9.49 
9.95 
10.95 
19.95 



12VDC AUTOMOTIVE/ 
INSTRUMENT CLOCK MODULE 
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.300 GREEN DISPLAY 

MA1003 $19.95 
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SERVICE QUESTIONS 

continued from page 94 



open primaries. I can't find replacements 
for them anywhere. Sears has discontin- 
ued them, and Thordarson shows no 
replacement. Where can I get these? — 
D.D., Moundville, IL 

Fortunately for mc (and you!) this is a 
tube-type job. In such cases, you don't 
really have to bother looking up part 
numbers of the original. Look at the 
specs. You can guess at the wattage rat- 
ing by the transformer's size; small ones 
about 5 watts, slightly bigger 10- watts, 
and so on. In your case, the tubes are 
6BQ5's. Those have a plate impedance of 
5,000 ohms, and the output impedance is 
supposed to be 8 ohms. 

Just look for a transformer with a 
5,000-ohm primary, and an eighl-ohm- 
secondary, say at 5 watts (guess in this 
case) — and there you are. Thordarson's 
24S92 should do the job for you nicely. 
You'll find two full pages of tube types 
with the appropriate replacement trans- 
formers, on pages 156-157 of the Thor- 
darson catalog. 

FUSE BLOWS 
In this Sharp 3K-63, I've tried several 
things to find why the -t-105-volt line is 
being pulled down, blowing the fuse. Only 
one that helps is opening the base to the 
horizontal output transistor! Open the 



collector, same thing. Why?—E.B. McG.. 
Washington, DC. 

That was the first letter. I told him that 
removing the base drive from horizontal 
output evidently let the transistor cut off; 
so, no excess current. However, with nor- 
mal drive, the current went too high, and 
blew the fuse. The DC supply circuit was 
good; only when there was AC drive pre- 
sent did it draw too much. 

Feedback from Mr. McGee was that, 
after checking all other things on and 
around the flyback, he suspected the fly- 
back itself. He was right. A new flyback 
cleared up all the problems. It was defi- 
nitely pumping into a short circuit. 
Thanks, Mac. 

VERTICAL PROBLEM 
I've received repeated callbacks on this 
Zenith 19EC45. Problem is vertical; raster 
comes up from bottom almost VS of 
height. I replaced O70S, and it works. 
However, it comes back in about three 
months, same thing. Cooling that transis- 
tor results in full raster. Transistor 
doesn't check bad, but a new one will 
make it work again! (for a few months.) 
I've been using Sylvania ECG-152's as 
substitutes. Any help will be appreci- 
ated!— E.S., Baltimore, MD. 

The ECG-152 looks as if it should 
work here. However, from the results, it 
must be overloaded somehow. It may be 
getting a peak that goes above the rating. 



Suggestion (in all cases like this); Check 
specs of substitute. Now, look for one 
with higher voltage and current rating. 
Here, something like ECG-375, which is 
a vertical deflection transistor, same case, 
etc., with a 1 50-volt rating, and 3-amp 
current. The heck of it is that the only 
way to find out is to put one in and try it. 
Keep your fingers crossed. 

HOT CAPACITORS 

Your idea worked! In this Admiral 
T43K10-1A, Capacitors CH65 and 
CHI 6 were running hot. I obtained exact 
duplicate Admiral capacitors, wired them 
in, and presto — -nice cool caps. (Note: 
Call WATS Line for Admiral parts — I- 
800-447-8361, if you didn't see it be- 
fore.) 

Thanks to Ronald Lippert, Rockwood 
PA for the help. 

(Note; When calling the WATS line, 
be sure to have Admiral part numbers! In 
the above case, they were CH 1 6, No. 
65A239-22; CH65, No. 65A239-21.) 

SLOW-BLOW FUSE FAILURE 
I'm puzzled by a Motorola TS-929 B31 
chassis. The slow-blow fuse in the hori- 
zontal output-lube cathode blows; I've 
changed three of them in a year. Current 
doesn't seem to be too high, about 220 
mA. Grid drive OK, etc. Don't get it — 
W.M., Phoenix, AZ. 

continued on page 9S 



i ORDER FORM i 



Electronics Paperback Book Club 

Quality Paperbacks at Affordable Prices 



□ $19 for a 15% discount 

rv€ 



ve checked off the book I want FREE and have included my 
$15 membership fee. I understand that this fee makes me a 
member of your book club for one year and that during that time 
I can order as many books as I want and deduct 15% from the list 
price. 



n S2S for a 20% discount 

n/e checked off the free book and have enclosed my $25 mem- 
bership fee. I understand that this fee makes me a member of 
your book club for one year and that during that time I can order 
as many books as I want and deduct 20% from the list price. I 
further understand that I can use my $25 membership fee as a 
credit toward future purchases. 
□ CASH NOW I've checked off the books that I want to buy. 



To order from this ad: Check off the books you want. Total the prices. Add 
in 25« per book for shipping. NY State residents add Sales Tax. Total it up, 
enclose your check and mail. 

□ 1st Book of Hi-Fi Loudspeaker Enclosures $2.75 
3 Radio Circuits Using IC's $3.50 

Single IC Projects $3.95 

Z\ IC 555 Projects (Expanded Edition) $4.50 

□ Handbook Of IC Equivalents and Substitutes (1.95 

□ First Book Of Diode Characteristics, Equivalents & Substitutes $2.95 
n A Practical Introduction to Digital IC's $2.95 

n Beginners Guide To Building Electronic Projects $3.50 

□ Essential Theory For the Electronics Hobbyist $3.50 

5 1st Book Of Transistor Equivalents and Substitutes $1.95 
3 2nd Book Of Transistor Equivalents and Substitutes $2.95 

□ How To Build Your Own Metal & Treasure Locators $2.95 



□ Electronic Test Equipment Construction $4.50 

□ 52 Projects Using The 741 $2.95 
n 28 Tested Transistor Projects $3.50 

n Electronic Calculator Users Handbook $2.95 

□ Handbook Of IC Audio Preamp and Power Amp Construction $325 

□ 50 Circuits Using Germanium Silicon and Zener Diodes $2.25 

□ 50 Projects using Relays SCR's and Triacs $2.95 
U 50 FET {Field Effect Transistor) Projects $3.50 

□ Digital IC Equivalents and Pin Connections $6.95 

□ Linear IC Equivalents and Pin Connections $6.95 

□ 50 Simple LED Circuits $2.25 

□ How To Make Walkie-Talkies $3.50 

□ Popular Electronic Projects $3.50 

□ Electronic Music and Creative Tape Recording $3.50 
Q Projects In Opto Electronics $3.50 
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ORDERING INFORMATION 



How many books have you ordered 



Total Price 



I 



Shipping and Handling 

(60e 1 or 2 books. 25c each addl.) 
Subtotal 



Sales Tax (NY State Residents only) 
Total Enclosed 



MAIL TO: 

ELECTRONIC TECHNOLOGY TODAY INC. 

17 Slate Lane, Central Islip, NY 11722 

A/o Canadian Orders 



Signature 
Name 



Address _ 
City 



_State_ 



■n 



-Zip- 
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holes at both points. Cut off the excess 
end-material to leave semicircular open- 
ings with a '/i-inch diameter. 

Drill two 'A-inch holes, Vis-inch from 
each edge of the plate for the push rods, 
and tap them for an 8-32 thread. Finally, 
drill another 'A-inch hole at the exact 
center of the piece, and tap it to 8-32, as 
well. That hole will be used to attach the 
push plate to the forearm. 

Position the push plate against the steel 
cross-bar rod that used to belong to the 
elbow and, using a center punch, mark 
the exact center of the hole that was just 
drilled in the push plate. Set the push 
plate aside and use a #1 9 drill bit to drill 
completely through the cross-bar rod. 
The push plate will be attached to the 
cross-bar rod using a ! A X 8-32 screw 
inserted, of course, through that rod into 
the threaded hole in the plate. 

Final assembly 

Cut the 'A- 20 threaded rod from the 
original arm to a length of five inches. 
That rod is pushed through the end plate 
and threaded into the traveler plate for 
approximately two inches, install the two 
four-inch push rods and secure them to 
the traveler bar with 8-32 hardware. 

Secure a shoulder-lock gear (1 inch, 
72-T, 72-pitch) to the upper-end of the 
threaded rod and, having inserted the 
threaded rod into the bearing, clamp the 
assembly into place on the shoulder-hinge 
bar. 

Replace the motor that originally drove 
the threaded rod with a small 1 2-volt DC 
miniature motor (see parts list) and 
attach a 0.305-inch, 20-T, 72-pitch gear 
to its shaft. Secure the motor to the out- 
side square bar on the shoulder- hinge 
mount and attach the square bars (and 
the arm they're attached to) to the shoul- 
der motor as shown in Fig. 63. 

Limit switches can be installed on 
small aluminum plates attached to the 
end plate and mounted under the motor, 
which is fastened to the aluminum bar 
mounting-post. Those limit switches take 
the place of the ones that are used in the 
flexing- el bow assembly and are wired 
accordingly. 

The additional weight of the manipula- 
tor may present too great a load for the 
shoulder motor to handle. If that is the 




FIG. 63— COMPLETED EXTENDER ARM shows 
how new motor is attached and how it is con- 
nected to drive threaded rod. 



case, a lead counterweight can be fabri- 
cated and attached to a rod inserted into 
the shoulder assembly and extending 
backwards from the joint as shown in Fig. 
64. Move the counterweight back and 
forth until the motor operates without 
strain. 




FIG. 64— LEAD COUNTERWEIGHT (left) is used 
if weight of entire arm assembly puis too much 
strain on shoulder motor. 



Coming up 

The next two sections of this series will 
give instructions for building the relay- 
driver board that supplies 5-volt signals to 
the board described here; for building a 
Touch Tone encoder to generate signals 
for remote-control operation; for the 
companion decoder that supplies logic- 
level signals to the relay-driver board, and 
for an FM transmitter to get the signals 
from the encoder to the decoder. 

And, for everyone waiting to let his 
computer do the work, the relay-driver 
board will also accept instructions from 
the computer's parallel port. 

Just wait till you see what's coming 
up! RE 
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Electronics 

SPECIAL REPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




¥ 



*-„«■ Sold O^rtH press* 



Be prin 



Don't miss out again! 



Send away today for your 36-page book- 
let containing complete reprints of all 
seven articles in the series on Backyard 
Satellite TV Receivers by Robert B. 
Cooper Jr. 

This all-inclusive report gives you all the 
data you need to build your own Back- 
yard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satellite 
communications, with full details on how 
you can pull those elusive TV signals from 
space. 

■ LEGAL REQUIREMENTS, technical 
specifications, and how you, the home 
constructor, can meet them. Find out 
what mechanical and electronics skills 
you need. 

■ RECEIVER CHARACTERISTICS, tech- 
nical details and specifications, along 
with examples of actual receivers built at 
comparatively low cost. 



■ ANTENNA DESIGN... and exactly how 
you can build a spherical antennae, while 
keeping total earth station cost for the 
complete system under $1 ,000, 

■ THE FRONT END is critical when you 
build your own system. We help you ex- 
plore several different approaches to 
making one that will work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you direct- 
from-satellite TV reception in your own 
home. 



To order your copy: 

Complete coupon and enclose it with 
your check or money order for $6.00. We 
will ship your reprint, postpaid in U.S. and 
Canada within 6 weeks of receipt of your 
order. All others add $3.00 for postage. 
New York State residents must add 48e 
sales tax. 



Please print 



1 Satellite TV Reprints 
{45 East 17th Street 
New York. N.Y. 10003 



(Name) 



1 1 want reprints @ $6.00 each, postpaid. 

1 1 have enclosed $ N.Y. State residents 

I must add 48c sales tax. 



(Street address) 



(City) 



(State) 



(Zip) 



m 

CD 
3) 

c 
> 

33 
< 

00 



.J - 
97 




NOW YOU 
CAN BUILD 
YOURSELF 

AN 
ORCHESTRA 



The mow •dvsncod — most versatile organ 
VOu aver dreamed of Is now within mott 
everyone'! reach . . . became you butld It 
yoursolf the exclusive WERSi way. 

Expand your Instrument according to 
your tests and budget. With WE RSI's 
'Building Block' system, you'll never 
need to trade organs again I 

Superior WERSI quality alto available In 
pianos, synthesizers, amps, rhythm units. 
etc. . . . kit or factory assembled. 

Send $6 for the exciting Sight and Sound 
package everyone ravet about. You'll 
receive the famous "WERSITIME 2" 
12" LP with accompanying libretto at well 
at s full color, 1 04 page manual, widely 
acclaimed as the encyclopedia of organ 
builders, introducing you to the 
Wonderful World of 

ittdlll-4-l-4| world leader in quality 
^ " i~tKt7Ti ll do-it-yourself inttrumant* 



WERSI ELECTRONICS, INC. Dent. M4 
P. O. Box 5318, 1720 Hempstead Road 
Lancaster, PA 17601 

Please send above demo pack @ $6.00. 

Name, . 

Ad d ress 

City 



SERVICE QUESTIONS 

continued from page 96 



NEW IDEAS 

continued from page 88 



. State. 
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SOLDERING 
IRONS 



Pencil style. Safely light. Two heals — 20w and 
40w. 6 lips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 




DESOLDERING 
IRONS 



Pencil style. Safely lignt. Some operate at 40w. idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords. 



SOLDERING & 

DESOLDERING 
KITS 

Everting needed 
"o solder of do- 
solder or both. Ail 
a handy Hletime nwtat 
box with hasp 



See your distributor or write . . 



Enterprise Development Corp. 

5127 E, 65th SI • Indianapolis IN 46220 
PHONE (317)251-1231 
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If ii takes about four months to blow, 
that is a slow-blow fuse indeed! Seriously, 
that sometimes happens. Check the fuse 
after it opens; look at the ends of the fuse- 
link. If there is a distinct "blob" on both 
ends of it, that fuse was blown by excess 
current. However, if there arc no blobs, 
but the open in the link is hardly visible, 
the fuse is a victim of metal fatigue. 
Another symptom: the link often droops 
in the middle. 

Heal can cause that. Check and clean 
up the fuse-holder. Alternate: use a pig- 
tail fuse, and leave the leads long enough 
to get it away from the chassis. Also, you 
might try using a circuit-breaker of the 
proper rating, tacked across the fuse 
holder. Those are equivalent to a slow- 
blow fuse, 

INTERMITTENT FUSE BLOWING 

I've got a heck of a problem: litis GE 
19YC chassis blows the 1.8 A fuse (in the 
+ 13SV line.) I've tacked a circuit-breaker 
across it to save fuses! I've been all over 
the thing; all I found was that if I discon- 
nected the blue wire to T81S, the fuse 
wouldn't blow. Raster is very narrow, but 
the high-voltage stays up, etc. (T81S is 
the pincushion-corrector transformer.) 

If I reconnect that wire, it may work for 
a couple of hours — then all of a sudden 
powl I got some odd readings around 
here in the resistance, too. That is weird; 
helpl—J.C, Texas City, TX. 

Crystal ball says that you have proba- 
bly got an intermittent short to ground, 
or another winding, in that winding of 
T815. This is the horizontal winding; 
there are high voltages on it. You can get 
some really odd faults in that transformer 
although they're not all that common 
(thank goodness!) Suggest you try a new 
transformer. 

HINT 

You had an item on the GE 1 5XB hori- 
zontal oscillator in your August 1980 
issue. Here's one more thing that was not 
mentioned. If you replace any of the parts 
inside the shield of the oscillator, be very 
sure to put the shield back on before test- 
ing. The oscillator in those won't run on- 
frequency if it is left off! — Mark Wil- 
liams, Miami, OK. 

(Right! Evidently that circuit is built 
so that the shunt capacitance of the shield 
is an important part of the circuit. Works 
like that in several cases, especially in IF 
and some color bandpass circuits.) 

HORIZONTAL-OUTPUT FAILURE 

I wrote you last December about a 
Sony KV-171 1 that was eating horizontal 
output transistors. You tried to help. I 
have just found the cause in this case. It 
was a shorted picture tube! Ran into the 
same thing in another Sony, a K.V-9200. 



reset and also triggers IC4, another 555 
one-shot. Its duration is controlled by 
R2-C2 and during its "on" period, it 
lights the UNLOCK LED and activates a 
five- or six-volt relay. The contacts of the 
relay, in turn, can be used to control a 
solenoid-operated lock, a car's ignition 
circuits, an automatic garage-door open- 
er, etc. When IC4 has "timed-out," 
(about 30 seconds, using the values in the 
schematic) the relay opens. 

The combination lock has several fea- 
tures intended to prevent its being opened 
by someone who does not know the prop- 
er combination. First, of course, is the 
time limit on entering the combination. 
Second, if any number is pressed out of 
sequence, the output line of IC3 will not 
go low, which means that even if the next 
key pressed is the correct one, no signal 
will be transmitted to IC5-b. Finally, 
switches S8-S 1 are connected so that if 
they are closed, they will reset the count- 
er to 0. 

Any seven-digit number, where no dig- 
it is used more than once, can serve as the 
combination. Just wire the switches so 
the first number corresponds to SI, the 
second to S2, etc. 

In closing, a word to the wise- — don't 
use your telephone number even if you 
have one without repeated digits! It's too 
easy for anyone to obtain and is probably 
one of the first things someone looking 
for a combination would think of try- 
ing, — Tom Rezaehek 



Quick test, pull the high-voltage anode 
lead off. Everything works fine. Put it 
back on and zap\ — M.H. Gross, Hurst, 
Texas. 

{Thanks very much. New one on me! I 
should know by this time that I have not 
heard everything yet, and probably never 
will. One to be remembered, in the cases 
where "Everything is all right, but it 
won't work!") 

NO VIDEO AT FIRST 
When I turn on this Magnavox TS36, I 
have sound, but the video won't come on. 
After about 15-20 minutes, it comes with 
good color, etc.! About 40 minutes later, 
the picture jumps and tears. I wrote you 
about that and you suggested a few 
things. Checked them all out, and finally 
found that the 3rd video-fF transistor was 
causing the whole problem. Incidentally, 
do you know of a substitute for a 129N1 
Magnavox? — Yusuf H. Bandukwala, 
Houston, TX. 

Glad you found it. Oddly enough, if we 
have a bad IF transistor, it seems to be in 
the 3rd video-IF stage more often than in 
the rest! Recommended substitutes for 
129N1 transistor are RCA SK-3716 or 
Sylvania ECG-161. Thanks for the feed- 
back. R-E 



More information on computer products is available. 
Use the Free Information Card inside the back cover. 



APPLE COMPUTER ACCESSORIES, the Apple- 
cations Series. is a line of devices designed for 
the Apple II computer. The Al-02 Analog Input 
Card Is a single-card data acquisition system with 
16 analog channels. Each channel is monitored 
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with 8-bit resolution. Channels are individually 
addressable and conversion time Is 70 microsec- 
onds. 

The Latched Analog Output Card, the A003 
(shown) is available in 2, 4, and 8-channei config- 
urations. A program written in any language can 



set the output of a channel with a single opera- 
tion. The A003 accepts an B-bJt quantity and pro- 
duces either a to 10 vott or a —5 to +5 volt 
output (Jumper selectable). 

The O (OS is a complete digital Interface system 
on a single Apple II Card. It features 32 input or 
output lines, optional current drive and Isolation, 
interrupt capability, two shift registers and four 
programmable timers. 

The SC14 is a Signal Conditioner System (or 
analog inputs. Input voltages in millivolts may be 
amplified to provide a full-scale reading and low- 
pass filtering may be added to reduce noise. Each 
channel of the SC14 is individually programmable 
and the unit transmits a low Impedance 0- to 5- 
volt output. Suggested retail prices: Al-02 is 
$299; A003 is $195 to $437 (depending on config- 
uration); D109 is $330; SC14 Is $255— Interac- 
tive Structure*, Inc., 112 Bala Ave., Box 404, 
Bala Cynwyd, PA 19004. 

AIM -65 ENCLOSURE, designed for the Aim -65 
microcomputer, is made from high-strength ABS 
plastic and comes complete with mounting hard- 
ware, wire, and switches, ready for assembly. All 
parts are pre-cut and drilled and there is room for 
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two additional boards. Color is white with blue 
base. Price is $49.94 plus $2.50 for shipping and 
handling. — Don-El Enterprises, 3261 Michigan 
Ave., Costa Mesa, CA 92626. 

PERSONAL COMPUTER, the Challenger IP Se- 
ries 2, is an enhanced version of the C IP. It has 
8K memory and now offers new sound, music and 
voice output capability via a digital to analog con- 
verter. The computer has a variety of applica- 
tions: Its wide range of screen formats and resi- 
dent BASIC makes It useful for educational pur- 
poses; and with its modem interface It can be 



Price Without Sacrifice. 




HITACHI V302B &V-152B 

Put a proven Hitachi dual-trace oscilloscope on your bench 
for as little as $735. Our V-152B 15MHz model includes un- 
precedented sensitivity (1 mV/div.)...10X sweep magnif- 
ication,,, front panel XY operation. ..trace rotation... Z-axis 
input... and more. Need greater bandwidth? Our V-302B 
model is the only 30MHz dual-trace scope with signal delay 
line priced under $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional, too. (As you'd expect from a 
manufacturer with over 20 years of experience "outscop- 
ing" the competition.) So exceptional, in fact, that Hitachi' 
quality is backed by a 2-year warranty... the longest in the 
industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Write for more details. 

HitachLThe measure 



of quality 



V-152B 15 MHz Dual Trace. . .$735* 
V-302B 30 MHz DualTrace . . . $995* 
*Probes included. 







HITACHI 

Hitachi Denshi America. Ltd. 

175 Crossways Park West 
Woodbury, NY 11797 
(516)921-7200 
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FREE! 

NEW CATALOG OF 

HARD-TO-FIND 

PRECISION TOOLS 




Jensen's new catalog is 
packed with more than 2000 
quality Items. Your single source 
for hard-to-flnd precision tools 
used by electronic technicians, 
scientists, engineers, schools. In- 
strument mechanics, laboratories 
and government agencies. This 
popular catalog also contains 
Jensen's world-famous line of 
more than 40 tool kits, Send for 
your free copy todayl 

JGNS6N TOOLS INC 

1230 souTh driest onive 
Tempe, ahizona 85281 
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used as a remote terminal for timesharing ser- 
vices. With its floating-point math capability and 
"immediate-mode" operation, the computer can 
be used as a scientific calculator. The mini-floppy 
version, C1P MF Series 2. comes with a two-disk 
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operating system that allows the use of OS-65D, 
a business and development system. The two 
systems are expandable via the accessory 630 
I/O Expander to provide color, dual joystick oper- 
ation, dual remote 10- keypad operation, AC 
remote-control interface, programmable sound 
generator, program-selectable modem and high- 
speed ports. The suggested retail price for the 
C1P Series 2 computer Is $479. The C1P MF 
Series 2 sells for $1,279 and the 630 Expander is 
$229— Ohio Scientific, 1333 Chillicothe Rd„ Au- 
rora, OH 44202. 



SOFTWARE, 6502 Development System, con- 
tains within one program a text editor, assembler, 
disassembler, and symbolic debugger. The sys- 
tem resides in a little over 8K of RAM memory. It 
Is available on Apple compatible diskettes and 
also on EPROM, with socket adaptors to replace 
Integer BASIC and convert the Apple computer 
to a dedicated 6502 Development toot. 
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The Text Editor sup ports the entry and mainte- 
nance of the 6502 assembler text files and has 
several commands including auto line numbering. 
Locate and Replace labels, Load Text file from 
disk, etc. 

The Assembler can process all 6502 op-codes 
as well as pseudo op-codes such as ORG, OBJ, 
EQU. etc. 

The Disassembler will disassemble a specified 
portion of machine resident code and produce a 
text file compatible with the Assembler. It in- 
cludes a dump command to dump memory onto 
the CRT, listing both hex and ASCII values. 

The Debugger aids In testing machine language 
code by executing a program step by step, and 
displaying each instruction and the values con- 
tained in up to 500 memory locations. Price Is 
$395— Microproducts, 30420 Via Rivara, R.P.V., 
CA 90274. R-E 
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Oscilloscopes 



2 YEAR WARRANTY 

Probes included on all scopes 
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20 MHz. TRIGGERED 

■ Single trace automatic; ingrjer \ot 
higr% stable. b*ighi display 

■ 1 7 ,5«Sec rise time. ■ 1 0m V> cm Id 
20V. cm Vertical Sensitivity: 11 steps. 



20 MHz, DUAL TRACE 

- Add, subtract modes on CH-i & CH-2 
facilitate easy checkout lor simultaneous, 
pulses, signal t&vels, distortion & noise 
canceling 



30 MHz, VARIABLE DELAYED 
SWEEP, DUAL TRACE 

■ Buill m vanabte detay cifcurtry — 
ijj Sec to 5 Sec. ■ SmV'Div. Vertical 
Sensitivity 




35 MHz, 

FIXED DELAY, DUAL TRACE 

■ Dual trace. 35 MHz bandwidth 

■ SmV/em Vertical Sensitivity. ■ 100 ns 



COLOR BAR GENERATORS, BRIDGES, TESTERS, 

Completely Portable, Batt« 
Operated TV Color Analyz 

Modcl [*ca>s:::u- 1 
lcg- : ( *S55SSb ! '"'| 



NTSC Color Bar Pattern 
Generator 



Model 
LCG- 
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Transistorized LCR Bridge FM Multiplex Stereo 

Generator^ 
Model 

L LCR- Model 1 
| 740 LSG- 
231 
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Order with Confidence and get the Fordham Advanta ge! 

ourprices TOLL FREE 

(800)645-9518 

l » * in N.Y. State call (516) 752-0050 




855 Conklin St. Farmingdale, N.Y. 11735 



■■IB ■ Master Charge 
VISA' ■ BankAmericard 
:„.» VISA- COD 
I ■ Money Order 

Check 
COD's extra 
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EDITORIAL 

con tt nued from page 14 



What we need is equity. Some 
basic rules. Rules like: 

1. Cable companies should 
provide programming only. 

2. Existing programming must 
not be removed from free 
TV just because the cable 
company is willing to pay a 
higher price, even if they 
have to increase the price 
they charge their customers 
to do so. 

3. An industry group with con- 
sumer members, not a gov- 
ernment agency, to set up 
rules fair to both the sup- 
plier and the customer. 

I'd like to read your comments: 
you, the TV viewer; you the Cable- 
TV operator; you the TV manu- 
facturer; you the TV broadcaster; 
and you the TV servicer. Send me 
your comments. We'll publish as 
many of them as we can. There 
are many sides to this story, f 



hope to be flooded with your 
views. Perhaps, out of it all, we 
can help put together the silver 
lining and blow that cloud com- 
pletely away. 




LARRY STECKLER 

Publisher 



CoHMti^ 




"I'm afraid, sir, that I'm not entirely 
out of the woods yet when it comes to 
the programming. ' ' 




A Classroom 
In Your Mailbox ! 



Two-Way Radio 



THROUGH THE 
REVISED 



Home Study Course 

Send coupon below for free course outline 

No obligation - No salesman will call 



Profession*! Trtinirtg in a Uttiqut Carter Fttid 



Providing Triminfl us the Industry SiflM i960 



u 



study FM two -way 
radio at home! 



I am interested in learning more about pro- 
fessional FM two-way radio. Please send me fill] 

details on the MT1 training program. 

Name 

Address 

City/State/Zip 



MTi 



C3B 



Mobile Training Institute 

Box 735, Camp WW, FA T7011 •tl.S.A. 
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LOWEST PRICES FOR PRIME ICs! 
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LM709CM4 . 0.3& 
LH71DnN ,0,30 
LW711CN .073 
. v .■:■-.:.:■, 



oan 



i 7a 

• K 

■■ ia 
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K5-&05A 

h£733A. 

NESOIA 

NES31A . 

•■-i;it > 

NfWOA . 

NHBV 

NES5&A 

N&MflO 

NE565A 

NLSUV 

^E567V 

SE540L 

SN 7544 IP 

SM754S3h 

UIJf711IA 1S5 

uAHlTC 

UA334K. 

UA5S5TC 

uASGlPC 

..A.'.-.OT- 

uA71«A 

1»A7I0PC 

uA7nCA 

■jA,"ifc 

uAJ33J*C. 

uA74^CT 

u4 74i.ui:: 

UA74SCV 

oAT45TC 

VA145SCTC 0.50 

UA31SWC 1 'j5 

uATflDSUC. 1.30 

UA78MLJIC 

d*.;i!oauf:. 

UA7S17UC: 

uA7S1BUC. 

UA7074UC 



0.05 
000 



I :n 
- H 

ttjH 
r, n 



.019 
7G 

035 
OM 
02* 
OZl 
.030 
0.» 
33 
030 
0» 
0.35 
034 
35 
3S 



1.30 



ORDER DESK: 800-325-0101 



!t> addition to the broadest tin* of digr'tAt integrated circuit* offered imywhefe, 
LC.C offers the- complete fine of products from the fottowfng wet/ known 
rtiUfttrfaeiur&rS of electronic: components and subsystems. 

l.C.C, h« in stock: the eocnnlele line of AP Products, irvcludiirg 
Iflt PowerKK, ACE Circuit Evofualors, Super-Stripi. DIP 
Jumpers, ?C Board ConriKiom, and even iho NEW Mobby Blox. If 
AP makM; H. we hove It in stock for Immediate delivery. And, best 
of oN. our Volume Discount it applicable to all of them. 

O.K Machine St Tool has one of Dig widest line ol 

products for wine wrapping, ond the owoclaled 
acceisorles. TIiesb high quality, yet low cost, connpo 
nenti inciude: msnual and battoryupefaEed wrapping 
tooli, wira dispensers, Just-WropSi units, circuit 
bgards, etc. The entire Mix: is available iratrt UC.C. 





® pm 



Vector Is The name in bn^adboardinn, ond 
I.C.C, h« the widnt ranoe of Vecturbgrds, 
EKperimentar's fioards. Vector Pins. Termi- 
nail and Wrap Potts, Wrapping Tqr^ls. .►nd 
blank MicrrjproceisoT Boards tor virtually 
every brand of MicrrjcompuienL 

The entire range of 5% and 10%, % and % wan, type RCR 

Mll'Gracfe resistors, manufactured by Allen-BradJey and 

Stsckpofe is available front LCC, The fslaOlisMrrcJ reliability 

levels of 0.01% (Orange tihh band) - 0.001 ft (Yellow fifth 

band) failures per thousand hours of operation at 50* _ rated 

wattage is vour assurance of trouble free circuit performance. 

PreCut and PreStrfpped i\" ftom each end) 
No, AWG 30 wrapping wire in tan colors jBlk. 
Brn, Red, Org, Vel, Grn, Blue, Vio, Gry, and 
Whlf and in fifteen different lengths from 1" 
lo 15" in four packages (50, 100, 500, and 
1 DOO'i are avaiFabEe for low cost, yet. fast and 




wrapping 
wire 




* 4 * ■■■ *■- .- ■.■■■- 
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INTERNATIONAL COMPONENTS 
CORPORATION 



P. O. BOX 1S37 
COLUMBIA, MO 65205 



^jsrr 



PHONE: (3)4) 474-9485 
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CIRCLE 53 OH FREE INFORMATION CARD 



CLASSIFIED COMMERCIAL RATE (for firms Or individuals offering commercial products or ser- 
vices). $1.65 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount 
for 6 issues, 10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word 
prepaid . .no minimum. 

ONLY FIRST WORD AND NAME set In bold caps. Addition at bold face (not available as all caps) at 
10« per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 



PLANS & KITS 



PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details, DANOCINTHS INC., 
Box 261, Westland, Ml 43185 

DECODE Morse and RTTY signals off the air with 
new Morse-a-Word or RTTY reader. Morse key- 
board also available. Kits or factory wired. Send 
for details, M1CROCRAFT, Box 513R, Thiensville, 
Wl 53092 (414) 241-8144. 

CRYSTAL radio builders . . . $1.00 brings you 
two sets plans, details, price list. BOB RYAN, P.O. 
BOX 3039, Dept. R., Anaheim, CA 92803 

SOUND effects synthesizer. Uses voltage con- 
trolled circuits to make wide range of sounds: 
birds, wind, sirens, more. Doubles as drum syn- 
thesizer, PC board and plans S9.95. WAVEFORM 
PROCESSING, 7 Bradford Ave., Pittsburgh, PA 
15205 

EINSTEIN reformed, superceded! Free! 408 VER- 
MONT, Daytona 32018 

UNIQUE one digit clock kit. Featured In Feb. 60 
Issue of R-E. Send for free article reprint and info. 
VEHSATRON CO., Box 23573, Pleasant Hill, CA 
94523 



SUBSCRIPTION 


T.V. 


DECODER 


CIRCUITS 


Detailed plant 


$4,60 


JOE P. O. 


BOX 


61 


CUMBERLAND 


, R. 1. 


02864 



MICROCOMPUTER service. Maintenance and 
repair for ali microcomputers and peripherals. 
Fast. Reasonable. PRAIRIE MICRO CLINIC, Box 
325, Herington. KS 67449 (913) 258-2179 

PAY-TV unscrambles Build your own. Fits all TV 
sets. Complete plans, $6.95. PCEP ENTER- 
PRISES, Box 83 7- R, New York, NY 10274 

SAVE gas, Increase MPG 6%. Do it yourself, blue- 
prints $5.30. HAVAY, 13551 Wake, Santa Ana. 
CA 92709 

AMPLIFIERS, 35 to 150 watts RMS: DC amplifier 
designs and detailed plans and circuit board lay- 
outs, for under $200.00. Send $12.50 for com- 
plete plans and kits costs to AUDIO ENGINEER- 
ING COMPANY, P.O. Box 210, Alda, NE 68810 
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To run your own classified ad, put on* word on Bach of the tints below and sand this form along with your check 
tor 51,65 par word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

< ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction { ) Wanted ( ) 

Special Category: $10 

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



23 



24 



25 



26 



27 



28 



29 



30 



31 32 33 34 35 

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 



STEPPER motor evaluation kit contains quality 
Alrpax stepper motor (960 steps/rev), versatile 
driver control board for manual or computer 
operation, and instruction handbook. Ideal for 
robot builders, computer hobbyists, experi- 
menters, etc, $74.69 postpaid. Call or write 
SPARKY ELECTRONIC SYSTEMS, INC., Dept 
RE-2, 64-62 Dry Harbor Road, Middle Village, NY 
11379,212-894-3000 

COMPLETE 2300 MHi down converter kit. In- 
cludes 30 inch dish kit, 50 feet of BG/59U cable, 
receiver kit, power supply kit, and instructions. All 
you need is a coffee can. $195.00 plus shipping. 
MARBLE ELECTRONICS, 32 Sea Street, North 
Weymouth, MA 02191, (617) 335-4839 

SUBSCRIPTION television education manual] 
Two scrambling/decoding methods with de- 
tailed circuits. Decoder dealers listed. $14.95. 
Kits available. A BEX, P.O. Box 26601 -R3, San 
Francisco, CA 94126 

COMPLETE plans; frequency counter, digital volt 
meter, $4.50 each; set of 10 telephone projects, 
$9.50; 12 synthesizer musical projects, $9.50; 
send US dlis. payable in a Mexican bank; 
GEORGE SAMPSON, Apartado Postal 47-143, 
Mexico 14 D.F. 

KILL obnoxious loud TV commercials automati- 
cally. Complete plans, $5.00. BRIDGES, 1248 N. 
Denver. Tulsa, OK 74106 

UNUSUAL electrical, electronic testers. Analog, 
digital and indicators. Hobbyist, professional. 
Free catalog. BLUFFTON PRODUCTS, INC., 1 15 
Poplar Road, Bluffton, OH 45817 

TO receive commercial free-unedited movies, 
night club acts, sporting events; Send $229,95 for 
complete ready to install Micro-Wave Antenna, or 
$9.95 for detailed plans refundable on purchase 
of an antenna to: DYNACOMP ELECTRONICS, 
Dept. GF-2. POB 4181, Scottsdale, AZ 85258 

EDUCATION & INSTRUCTION 

ELECTRONICS books from world publishers. 
Lowest prices, ask catalog. BUSINESS PROMO- 
TION, Lajpatrai Market, Dp, hi, India 

UNIVERSITY degrees by mall! Bachelors, Mas- 
ters, PhD's . , , Free revealing details. COUN- 
SELING, Box 317-RE 1, Tustin. CA 92680 

LEARN Microcomputers on your own computer. 
Send $5.00 for 2 complete instruction manuals, 
PACCOM, 14905 NE 40th, Dept. EHE120, Red- 
mond, WA 98052 



FREE KIT Cata log 

■ TEST A 
EXPERI- 



r UfJLyllUft Cj£. NisRA TOR KIT $59 
| Auto- Ranging Cap-meter kit $79*95 

Phone 415- 447-3433 

Write or Phone for FREE CATALOG, 1 
Avenge I minute Saturday call is 2.1f , 



FlAfE SCIENTIFIC INSTRUMENTS 
WMOC BOX I054R UVERMORE CA 945S0 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered. Burning Cutting. Rifle, Pistol. 
Pocket. See in Dark — Shotgun Directional Mike— 
Unscrambiers— Gleni Testa — Slunwand — TV Disrupt- 
er — Energy Producing. Surveillance, Detection. EJec- 
Irifylng., Ultrasonic, CB, Auto and Mech. Devices. Hun- 
dreds More— All New Plus INFO UN LTD PARTS SER- 
VICE Catalog St Information Unlimited, Dept. R9 Box 
716 Amherst, N.H. 03031. 



HIGHLY 
PROFI TABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts 1 
Postcard will do. Barla-RE-J, Box 246, 
Walnut Creek, CA 94597. 



f. -Active 
iPElectranic 



07/101 QUflDf PRIME HIGH QUALITY 

OiUr: onUrl super competitive 



SUPER COMPETITIVE PRICING 






Zilog 



2 ! I 



Z80A-CPU 4.0 MHi 
ZH0-PIO 2,5 MHz 
Z504-PIO 4 MHz 
Z»0-CTC 2 5 MHl 
ZMA-CTC 4 MM* 
Z90-DMA 2 S MM: 
280 A.. DM 4.4 MM: 



NEW LOW PRICES 

ZSO-510/0 2 5 MHz 

zeOA-sjo/a jo MHz 

8.45 ZSO-SJO/l 2 5 MHz 

9,45 Z80H-SIO.' I 1 MHz 

5»8 ZK-itOI2 2.5 MHz 

7.65 ZB0A.-SI0.' 2 4.0 MHz 

5.96 28O-SI0/9 2 5 MHz 

7.55 Z60A-SI0/9 4 MHZ 

18.65 Z5O-0ABT 2.5 MHZ 

22.95 ZKW-DART 4 MHz 



22.45 
29,56 
22.45 
29.56 
22.45 
28.56 

i6.es 

21.54 

I J .45 
17,56 



( 






TRANSISTORS 










s 


METAL CAN SMALL SIGNAL 




POWER 


T0-92 SM.iLL SIGNAL 












2N404A 1.10 2N2222A 


.19 


J NX'S 5 


-55 2N3702 


.099 2N4123 


.976 


2N4403 


.979 


MPSA05 


.12 


2N597 .29 2U2369A 


.24 


2(43440 


.55 2N3704 


.099 2N4124 


.075 


2NS401 


.16 


MPSA06 


.12 


2N706 .24 2N2454 


.24 


2N3771 


1.29 2N3706 


.090 2N4125 


,075 


2NS550 


.11 


MPSA13 


-tl 


2N1513 -29 2N2905A 


.36 


2N3772 


1.29 2N3710 


.099 2N4126 


.075 


PNZ222A 


.059 


MPSA5E 


.12 


2N171I .29 2N2907A 


.If 


2N3773 


1.69 2N3904 


.059 2N4401 


.079 


PN2907A 


.069 


MPSA42 


.14 


L 2N1B93 .29 2N3053 


.29 


2N6133 


55 2N3906 


.059 2N4402 


.079 


PN513S 


099 


MPSA92 


-" 4 



MOS MEMORIES 

MPS Sialic RAM » 



Part No. 

2101-35 IK B56 X 4) 350NS 22 PIN 

2102-25 IK (IK x 1| 250N5 16 PIN 

P21 11-45 IK 1266 I 4) 450NS IB PIN 

P2112-35 IK (256 x 4] 350NS 18 PIN 

21 14L Low Power 4K (1024 X. 4 1 300NS 

2147 4K(4K » H55NS 

21*7 4K (4K I 1 1 70NS 

UART'a 

AY5-1013A 

40 Khz Single 5V Supply 

1K CMOS RAM 
5101 



-Prist 
3.95 
1.09 
3.45 
2.50 
2.96 
9.95 
6.95 



MICROPROCESSOR CHIP SETS 




Pill No. Pr+ca Part No. 


Puce Part Nd, 


Prlea 


Pan No. 


Price 


5060A CPU 4.95 9226 


4.96 6600 CPU 


5-45 


8502 CPU 


7.86 


6095 CPU 9.9* 9251 


5.95 6802 CPU 


10.95 


6504 CPU 


545 


8212 2.25 8253 




3.9-3 


6605 CPU 


5.45 


B214 3.65 8255 


,5" 5821 


2.99 


6520 


5.72 


8216 1.91 8Z57 


I"*! 6850 


2.99 


6522 


9.45 


6224 3.45 8259 


,0 ' B 6852 


2.99 


6532 


12.56 


8226 2.25 






6551 


12.40 













74S268 
74S16S 

83427/MB7052 
934I7/MB7057 

93446' ME 7053 

93436/MS7Q5B 

934S3/MB7I22 

625195/7126 

74S47677132 

82S191 77138 



PROMTS 
1.45 
3.45 
3.65 
365 
4 95 
4.95 
8.65 
27.95 
19.54 
78.00 



256 M. 16 PIN 
256 H. 16 PIN 
IK, 16 PIN 
IK. 16 PIN 
2K. 1 & PIN 
2K. 1 6 PIN 
4K. 16 PIN 
BK. 18 PIN 
8K, 24 PIN 
I6K 24 PIN 



COMPUTER SUPPORT CENTER 



Special 3.95 



1 K |256 X 4) 450NS 22 PIN Low Power 

4K CMOS HAM 
4K (4K » 



P6504 4K (4K » 1 1 550NS 18 PIN 1 10MW 
P6514 4K |1K X4H50NS 18 PIN 110MW 

SHIFT HEGISTEHS 
334IAPC FIFO iTJBT ' 

3347PC BO bil 



4.98 
3.95 



C27W EPROM'S 

1KX8 450 ns 

TMS2S32 (T.I. Pin Out) 

3ZK ;»096 x 8) 450 ns 

C2732 (Intel version) 

32K (4096 X B) 450 NS 

C2.71B/TMS2S16 1 1 rue I version) 

16K 450NS Single SV Supply 

TMS25M 

64K |8K x B) 450 ns 




S21.00 



521.00 



16K MOS DYNAMIC RAMS (16 PIN) 

4116-20 (200NS) 53,65 

4116-30 (300NS) 2.9S 

4K MOS DYNAMIC RAM'S 

TMS4060-30 Special 2,50 

4K[4Kxt)300NS22PIN 

TMSJ060-20 3.50 

4K(4KX1)200NS22PIN 

16K CMOS STATIC RAM 

6116 16K (2Kx8) 1S0NS 16 PIN 552.00 

64K MOS DYNAMIC RAM 

4164 64K (S4K x 1) 200NS 16 PIN 569,05 



rTTL — LOW POWER SCHOTTKY 



74LS00N 
74LS01N 

74LS02N 
74LS03N 
74LS04N 
74LS05N 
7 4.5«N 
MLSOW 

74.S'0*. 

741 B11N 

74LS12N 
74LS13N 
74LS14N 



■MI.SMN 
74LS21N 
74LS20N 
74LS27TJ 
74LS30N 
74L332N 
74LS37N 
74LS36N 
74LS42N 
74LS47N 
74LS48N 
74LS51 N 
74LS54N 



74LS55N 
74LS73N 
74LS74N 
74LS75N 
74LS76N 
74LS7&N 
74LSS3N 
74LS65N 
74LS96N 
74LS90N 
74L591N 
74LS92N 
74LS93N 



74LS95N 

74LS9BN 

74LS107N 

74LSI09N 

74LS112N 

74LS122N 

74LSI23N 

74LS125N 

74LSI26N 

74LS132N 

74LS133N 

74LS136N 

74LS138N 



74LBT39N 
74LSI45N 
74LS147N 
74LS145N 
74LS151N 
74LS153N 
74LS155N 
74LS156N 
74LS157N 
74LS158N 
74LS160N 
74LS161N 
74LS162N 



'■WE ARE THE SOURCE WITH ALL NEW MAJOR MANUFACTURERS AND 



.59 
1.19 
2.49 
1.39 
.44 
.36 
.7* 
1.4S 
.59 
.62 
.72 
,72 
1.65 



74LSI63N 
74LS164N 
74LS165N 
74LS166N 
74LS170N 
74LS173N 
74LSI74N 
74LSI75N 
74LS181N 
74LS190N 
74LS191N 
74LS192N 
74LS193N 



.72 
.59 
1.09 
2.15 
1.95 
.54 
.39 
.44 
2.19 
.69 
.89 
.66 
1,24 



74LS134N 
74LS195N 
74LS196N 
74LSI97N 
74LS221N 
74LS240N 
74LS241N 
74LS242N 
74LS243N 
74LS244N 
74LS245N 
74LS247N 
74LS24SN 



74LS249N 

'4. ;:'!>■:; 
74LS253N 
74LS257N 
74LS258N 

74LS259N 
74LS2&ON 
74LSJ645N 
74LS273N 
74L5275N 
74LS279N 
74LS2BON 
74LS2S3N 



.-35 
1.45 
.59 



1.19 
4.95 

.58 
1.95 

.99 



74LS290N 
74LS293N 
74LS29BN 
74LS299N 
74LS320N 
74LS32IN 
J4LS322N 
74LS323N 
74LS324N 
74LS349N 
74LS362N 
74LS353N 
74LS362N 



GUARANTEES DELIVERY" 


.79 


74 S255N 


.64 74LS447N .37 


.36 


74LS366N 


.94 74LS4SON 1.95 


.99 


74LS367N 


.96 74L.S63CN 65.00 


2-65 


74LS36BN 


.96 74L5631N 85,00 


2.95 


74LS373N 


1.39 74LS669N 1.25 


3.95 


74LS374N 


1.39 74LS67DN 2.61 


4 95 


74LS375N 


1.95 


4.96 


74LS377N 


1.44 


2.60 


74LS378N 


1.19 


2.95 


74LS379N 


1.36 


1.35 


74LS390N 


1.44 


1.95 


74LS393N 


1J« 


11.95 


74LS395N 


1.36 



74SO0H 
74S02N 

74S03N 
74S04N 
74S05N 
74S09N 
74S09N 
74S10N 
74S11N 
74S20N 
74S30N 
74S32N 



.45 
,48 
.79 
.7* 



74S37N 
74S36N 

74S40N 

7455 IN 

74S74N 

74SS5N 

74586N 

74S1 12N 

74S114N 

74S124N 

74S132N 

74S133N 



74S SCHOTTKY 



1.59 
1.60 
2-77 
1.24 
.99 



74S134N 
74S135N 
74S136N 
74S139N 
74S140N 
74S151N 
74S1 53N 
74S1 57N 
74SI58N 
74S161N 
74S162N 
74S163N 



1.46 
1.19 
1.26 
1.45 
1.19 
1.19 
1.19 
1,45 
2,65 
3,70 
175 



74S165N 
74S169N 
74S174N 
74S175N 
74SI&1N 
74S192N 
745169N 
74S194N 
74S195N 
74S201N 
74S225N 
74S240N 



4.55 
5.44 
1,09 
1.0S 
4.47 
2.95 
14.95 
2.95 
1.69 

14.35 
8.95 
3.98 



74S241N 

74S244N 
74S2S1N 
74S253N 
74S257N 
74S256N 
74S260N 
74S274N 
74S275N 
74S280N 
74S2B3N 
74S299N 



3.75 
3.95 
1.90 
7JS 
1.19 
1.49 
1.63 
29.50 
27.00 
2.96 
3.89 
6,98 



74S373N 
74S374N 
.-4539", 
74S412N 
74S471N 
74S472N 
74S474N 
74 54 761, 
74S470N 



3.48 
3.45 
7.95 
2.98 
9.95 
KJ5 
17.85 
5.95 
16.95 



LM301AN-8 

LMfMJCH 

LM307N.8 

LM3DBNB 

LM30BCH 

LM3MK 

LM310HC 

LM311N,8 

LM317T 

170,1301 

LM318N-8 

LM318CH 



UNEAR I.C.'S 



89 
.95 

1.66 



LM324N 

LM338N 

LM34SN-14 

LM358M.8 

LM555N6 

LM556N14 

LM723CH 

LW23CN.14 

LM725CN-8 

LM733CN-14 

LM739CN-I4 

LM741CK 



.52 
.52 



1.75 
1.59 
1,29 

,65 



LM741CN 8 

LM747CN-14 

LM74BCN-Q 

.M'-ISfi.'l-S 

.MMRM'J ■■: 

LM1469N-14 

LM3046N-I4 

LM3302N-14 

LM34D3W-14 

LM3900M 

I \ J 4'^HK \.: 

ULN2O03AN 



' DUAL-IN-LINE-LOW PROFILE -l.C. SOCKETS v 



CONTACTS 

B PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 



PRICE 
.07 
.11 
.13 
.17 
.19 



CONTACTS 
22 PIN 
24 PIN 

28 PIN 

40 PIN 



. LOWEST PRICES ANVWHERE FOR THE HIGHEST QUALITY. 
AN UNBEATABLE COMBINATION 



SCR's and TRIAC's "N 



01060 

TIC116B 
TIC128& 
TIC216B 
T1C2260 
TIC236D 
7 0246C 



34 
.97 
1.09 
.99 
.95 
1.45 
1.45 



SCR 5 Binp 400V TO.220 
SCR 8 amp 200V TO-220 
SCR 12 imp 200V TO-22D 
Tnac 6 amp 200V TO, 220 
Tiac 8 amp 400V TO -220 
Tnac 12 amp 400V TO ,220 
Tiiac 16 amp 400V TO-220 



Bi-Fet OP AMPS 

TLQ64CN 2,7.5 QuKf taw (WWflr 
TL071CP 59 ijmrwM 
"l::^C.p t is Outi low notse 

TL074CN 2-35 OuAti kjw noise 
TLOatCP 1S» J'FETinpyl 
TL062CP SS Dual J-FET incnjl 
TLCKS-iCN T.flS Quad J-fET inpgl 



CMOS 



A/" 



CD4001BE 

CDj:32L:L 
CD4G06BE 
CD4007BE 
CD40&9BE 
CD40O9BE 
CO40I0BE 
CD4011BE 
CD4012BE 
CO4013BE 
CO4014BE 
C243i5BE 
C04C'5BE 
CD40I7BE 
CO40186E 
CD4019SE 
CD4020BE 
CD4D21SE 
CD4022BE 
CO4023BE 
C 04024 BE 
CD4025BE 



.19 
.19 
.75 
.32 
.69 
.45 
.45 
.19 
.19 
.34 
.59 
.59 
34 
.65 
.54 
.59 
.79 
.59 
.99 
.24 
.48 
.29 



CD4026BE 1.69 

CD4027BE .44 

COI0280E .56 

CD4029BE -75 

CD403OBE .44 

CD4033BE 1.75 

CD4034BE 2.5S 

CD4035BE 

CD4040BE 

CD4041BE 

CD4042BE 

C040435E 

C04044BE 

aJ4046B£ 

CD4047BE 

CD4049BE 

CD-ir.'OBE 

CD4051BE 

CD4052BE 

C04053BE 

CO406OBE 

CD4C66SE 



1.56 



.69 
.76 
.76 
.42 
.42 
,79 
.79 
.79 
1.56 



CO 40699 E 
CO4070BE 
CD4071BE 
CO4072BB 
CO4073BE 
CD4D75BE 
CD4076BE 
CD4078BE 
CD40B1SE 
C040B2BE 
CD4085BE 
C04066BE 
C04093BE 
CD4099BE 
CD4104BE 
CO4508BE 
CD4S10BE 
CD4511BE 
CD45I26E 
CD4S14BE 
CD4515BE 



1.68 
I 6« 



^ 



"-'mien 

C04519BE 

CO4520BE 

C04522BE 

CtJ4 526BE 

CD4527BE 

CQ4528BE 

CD4531BE 

CD4E32BE 

CD4539BE 

C04543SE 

CD4553BE 

.-.:.'.S5SSSF 

C04556BE 

C04581 BE 

CD45S2BE 

CD4SS43E 

CD45&5BE 

CD4702BE 

40097PC 

J0O9JPC 

40161 PC 

40174PC 

■■■>:■■ tspc 



'.99 
.54 
.69 

.64 
1,25 
1.59 

B4 



1.99 
2,69 



.58 

1.99 



6.45 
99 

1.25 

1.25 



OPTO SALE 

LEO. LAMPS 

LED209 T-1 2 mm Pad .09 

LE0211 T-1 3 mm Grearr ,19 

LED2I2 T-t 3 mm Y»1loi» .14 

LEO220 T-Ht 5 mm RbJ .11 

LE0222 T-1*i 5 mm Grean J4 

LED224 T.1145 mm Yallow .16 

DISPLAYS 

FND367 375' Comnvpfl Cathode .94 

FND500 500" Common Callwoa .99 

FND507 500" Common Anoda .99 

DLI416 2995 
4 digd 16 sagrnan! alpharhjmarrc display 16' M 
ISOLATORS 



1980 IC MASTER 

Final 5..iio 124 .95 

SuEtki- to :«"--!>■ «u* 

NEW 1981 EDITION 

2 voiumei — 3200 pago -i 

now *v*ii*Uikr 

rcgulir pnot' Sffi.50 

Iniroductory Offer; SVS-00 

h«w udion on euiiOiTi l.C i a-.i 

n-.r -coi'Kijssc' dovslopnTflne l^xtoms 



-/ 

"> 



ILD74. 
ILQ74 
ILCT6 
TILI11 
4N2S 
4N33 



Oual Opip \i6\UDt 
Ouad Opto teoleior 
Dual Opto lulator 
Optp Coupler 
Opcp Isoialor 
Opld Isoilld* 



1500V 1.29 

1500V 3.95 

1500V 1.29 

1500V .54 



250OV 
1500V 



PLASTIC POWER 
TRANSISTORS 



TIP29A 
TIP29B 
TIP29C 
TIP30A 
TIP30B 
TIP30C 
TIP31A 
TIP31B 
TIP31G 
TIP32A 
TIP12B 
T1P32C 
TIP41A 



.38 
.39 
.39 
.42 
.42 
.38 
M 
.45 
.42 
.45 



TIP41B 
TIP41C 

;ip42« 

TIP42B 
TIP42C 
TIP110 
TIP1 1 1 
TIP112 
TIP115 
TIP118 
TIP117 
TIP120 
T1P121 



59 
.57 
,59 
.64 
.54 
JT 
.64 
.66 
.59 



TIP122 

TIP125 
T1P126 
TIP 127 
TIP 140 
TIP141 
TIP142 
TIP 145 
TIP 146 

ripiJ7 
TIP2955 
TIP3055 
FT3055 



.72 

72 



70 

m 



SPECIAL VOLTAGE REGULATORS 

780C-JC .44 1 AMP POSITIVE 

SERIES (TO-2201 5,6.ia,15,1B. AND 24 VOLTS 
78M00UC .39 1 12 AMP POSITIVE 

SERIES fTO-220) 5,S.1Z,1S,1B ANO 24 VOLTS 



— — 



MAIL ORDERS SHOULD BE SENT TO: 

USA P.O. Box 1035 Framlngham. Massachusetts 01701 

Telephone Orders & Inquiries: (617) 879-0077 
CANADA S FOREIGN S851 Ferrier St.. Montreal. Ouebee H4P 2KS, Canada 

Foreign customers please remit payment on an international bank draft or 
internal lonal postal money order payable in U.S. dollars. 

Prices are In U.S. dollars, Minimum Order: SI 0.00 

Add S3.00 to cover Postage & Handling VISA AND MASTER CAR[ 



VISA AND MASTER CARD ACCEPTED 



IFElectnmic 

Sales Carp. 



3> 

C 
> 

to 

CD 
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satellite television Enjoy Satellite TV Now 



WANTED 



SATELLITE television. ..Howard/Coleman boards 
to build your own receiver. For more Information 
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE, 
Travelers Rest, SC 29690 

LINK analysis: understand the science behind 
satellite TV receiving systems. Six-page printout 
on equipment configurations for your site. Signal 
strengths, antenna gains required- Azimuth, ele- 
vation to NA satellites, F1 programmers, frequen- 
cies. Link equations solved for antenna/LNA 
tradeoffs. Provide longitude/latitude or nearest 
highway intersection. $12. Check, MC/VISA (ac- 
count, bank number, expiration): CHANNEL 
ONE, Willarch Road, Lincoln, MA 01773. 

SATELLITE television business manual. Suc- 
cessful MBA/CPA entrepreneurial team show 
how to organize, finance, and cash in on tax ben- 
efits. $9.95. EARTH STATION CONSULTANTS, 
PO Box 212. Ada, OK 74820 

Satellite TV 

FOR THE HOME 



Sick of Network TV? 

Our r*ortn*r !■(• you QM 
«m 76 ch*nn*U of WW* 



iTVtattllHwl: 
HBO, ShowlkiH, aupwr ■1a- 
ik>fn, tportt and nwrMnt 
from wound th* world 




We don't just sell information! 
We Manufacture Hardware! 



Our 94-page catalog and information book tail 
the whole story! Inexpensive dishes, high pro- 
feeds, computer aiming software! Specs, kits 
and mora! Send S7.95 today! 

24-hour C.O.D Hotline 
(305) 339-7600 

SPACECOAST RESEARCH 

Dept. T, P.O. Box 442, Aftamontt Sprinp, FL 32701 




CATCI I IT 

5s+Pi i it. 

TELUTE VISION 



SA 



ITCUICIOKJ 
E VISION 



We mifiuticlur* Irve hlrjh«1 tp*c 3-mnjKrr d*1i & video 
d'tti in (ft* world 413b fialnl Wi im »il dir*ct. 
ImiTTifsdiala rrtliv^ry qs you pjcK up. Compl-Dlu 



daiaJll including 'ii1olii[c TV information, B^ 

h*du4i. Send 

TfeEfl f ENtt!3 f. 



■iminrj ttfvlca wid discount ichAduli. Send -cCf ' 
Sl.tt lot po0t£gjk hjrvdjln^ _ plr** 




Better than Cable TV-Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception connects to any TV set. Big (8x11 in.) 
book loaded with details, photos, plans, kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 

Send $7.95 TODAY! Add $2.00 for 1st class (air main or call 
our 24 hour C.O.D. rust! order line (305) 862-5068. 
GLOBAL ELECTRONICS, 
P.O. Box 219-E, Maitland, Florida 32751 

BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business — without i nvestment. Write : B USI N ESS - 
ES, 92-R. Brighton 1 1th, Brooklyn, NY 1 1235 

NEW tax loopholes discovered. Everyone eligible. 
Free sample newsletter. Write: ULC, Box 179-CU, 
Clarkston, GA 30021 

CRT rebuilding machinery. Large profits can be 

made rebuilding picture tubes with our patent- 
ed equipment. Facia don't lie. Training provid- 
ed. Phone (312) SS3-6565. Write: LAKESIDE, 
4071 N. Elston. Chicago, IL 60618 

EMPLOYMENT OPPORTUNITIES 

CALIFORNIA electronics booming I Thousands of 
high paying electronics jobs! Details free: HART- 
MAN PUBLISHING, 24149 Big Basin, Dept. 17, 
Saratoga, CA 95070 



Burglar-Fire Protection 



I Protect Tour Life, Home, Suiinasi, Auto, ttc. 
* 0«r catalog, shows hew. Install your own 
olarm system* and deViee* and save SStS. We 

offer FREE write-in englneerinc, service. 



p. o. Bo* set 

CiHfrlbtrry, Florida 32707 




-FREE CATALOG 



Burde* Security Co. Bon 82802- Rt Lincoln. Ne. 68501 



RECEIVING tubes, old fashioned types, unused 
and boxed. TSUTOM YOSHIHARA, C1-105, Deg- 
uchi-cho 34, Sulfa, Osaka 564, Japan 

IDEAS, Inventions, new products wanted! Write 
for Kit. INVENTION MARKETING, INC.-RE, 701 
Smlthffeld, Pittsburgh, PA 15222 

MILITARY surplus radios— R-278A and AN/ 
URR-35C. Very good condition only. Send price 
to: B.R. AKER, 1119 W Wisconsin, Portage, Wl 
53901 

WANTED Arkay kits, Lafayette KT 100 & cata- 
logs, toy radios from Western and Midway Com- 
pany. HARRISON, PO Box 24, Terrace Park, OH 
45174 

WE buy sell used vacuum pumps, diffusion 
pumps and picture tube rebuilding equipment. 
Phone— (312) 583-6565. Write— LAKESIDE, 
4071 N. Elston, Chicago, IL 60618 



DISCOUNT TRS-M 9 



DEALER A30I 



eoAvurf* srtOAian 




• Discount 9 

on TRS-M'i 

26-3001 4K Color t36\>.00 

26-1062 I6K III 886.00 

26-*0O2 MK 1 DRIVE. ,..3.UO.OO 

1.300-841.0860 TOLL fill 

MICItO MANAGEMENT SYSTEMS, INC. 

Downtown Ploio Shopping Ctn1*r 

115 C. SKoniAi,.. 5.W. 

Cairo. OHrgia 31 72a 

W12) 377.71 80 go Phw He. 



SOFT WARE 



PROGRAMS for Heath trainer/accessory 
ET3400/ETA3400, Accurate calculator program 
cassette $9.50. Terminal plans $4.00. C. Oaks, 
Box 7114, Toronto, Ont. M5W 1X8 



CRYSTAL 
RADIO 
Complete! 
$25.00 ppd. 
BOB RYAN 
PO Box 3039 
Anaheim, CA 
92803 




C0MRJTEB MARKET CENTER 



i 



COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South. New York, New York, 10003. 
Address telephone inquiries to 212-777-6400, Frequency rates are available. 



TEXAS 



CALIFORNIA 





PDP8 Options 






CRS-E (CTL> 


(720 




DKB-E 


$400 




DK8-EC 


$400 




DKS-EP 


$505 




DKC8-AA 


$580 




H948-BA 


$550 




H960-AA 


$950 


CO 


H967-AB 


$1,050 


o 


H9603-CA 


$2,160 


z 


KA8-E 


$450 


o 


KC8-AA 


$652 


tr 






r- 


Federated 






Consultants 




1218 South Ervay 




UJ 


Dallas. TX. 75215 




o 


214-428-5300 (Brier) 


Q 


Master Charge & Visa 


Accepted 





FREE! (NFO-PAK for small 
computer users mailed twice a 
year. We sell and broker all 
kinds of SMALL COMPUTER 
SOFTWARE from 5-100 to 
TRS-80. SOFTWARE REVIEW. 
704 Solano Ave., Albany, CA 
94706 (415) 527-7730. 



BUY THIS SPACE 

$55.00 puts your ad in this 
space in front of 197,223 active 
Radio- Electronics readers. To 
place your ad write Computer 
Market Center. Radio-Elec- 
tronics, 200 Park Avenue 
South, New York, New York 
10003 or call 212-777-6400. 



CANADA 



DYNAMIC INFORMATION 

TECHNOLOGIES LTD. 

P.O. BOX 6553 STN.A, 

SAINT JOHN, N.B., CANADA 

E2L 4R9 (506) 642-4260 

TERMINALS, PRINTERS, 

MICROCOMPUTERS 

SOFTWARE. 



SUPPORT 

MARCH 
OF DIMES 



<& 



► 



RETAILERS 

An ad for your computer store 
in this space in Radio-Elec- 
tronics COMPUTER MARKET 
CENTER puts you in touch 
with our computer audience. 
They use microcomputer 
equipment for both business 
and hobby interests. For 
further details call 212-777- 
6400. 



Take stock in America. 

Buy US. Savings Bonds. 
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rsmsa(, the first name in Counters ! 



9 DIGITS 600 MHz $129 1* 

WIRED 




SPECIFICATIONS: 



EBJ££i 




ttW *tf*l 1 fitwmrmr/ 


lllt.» 


CT» Kn, » dir jhMU ■ w 




iHK> 


IW« 


ACI AC tdjpm 


J.M 


IPj StCMJpKk fAC 




AdwUf/Chtfttr 


IJ-W 


0* 1 , M . r; :- r-o* r - Ol« 




WthH 


41 13 


Eittrnil Loth ImM infM 


M.f* 



The CT-90 is the most versatile, feature packed counter available for less 
than S 300 .00! Advanced design features include, three selectable gate times, 
nine digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed Alio, a 1 mHz TCXO time 
hue is used which enables easy zero beat calibration checks against WWV. 
Optionally; in interna] nicad battery puck, external time base input and Micro- 
power high stability crystal oven time base are available. The CT-90. 
performance you can count on! 



Range: 
Sensitivity: 



Display 
Time base: 



20 Hz to 600 MHz 

Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 

0,1 Hz (10 MHz range) 

1,0 Hi (60 MHz range) 

10,0 Hz (600 MHz range) 

9 digits 0,4" LED 

Standard- 10.000 mHz. LO ppm 20^40'C 

Optional Micro- power oven^O. 1 ppm 20-40* C 

8-15 VAC® 250 ma 



7 DIGITS 525 MHz $99f IRED 




SFFOFTCATIONS: 



Range 
Semitmiy 

Resolution: 



Diipliy: 
Time bine: 
Powfir, 



20 Hi to 525 MHz 

Leu Lhan 50 MV lo IJ0 MHi 

Ltsslhan 150 MVto500 MHi 

1.0 Hi(5 MHz range) 

10.0 Hi (50 MHz ranee) 

1 00.0 Hz (500 MHi range) 

7 digiu 0.4" LED 

1.0 ppm TCXO 2O40*C 

12 VAC 8 250 ma 



The CT-70 breaks the price bander on lab quality frequency counter* 
Deluxe features such axj three frequency ranges - each with pre- amplification, 
dual selectable gate time* and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thni UHF with 1.0 ppm accuracy- that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 



PRICES: 




CT-70 wired, 1 year warranty 


S99.95 


CT-70 Kit, 90 day parts war- 




ranty 


84.95 


AC-I AC adapter 


3.95 


BP-I Nicad p»ck + AC 




adapter/charger 


12.95 



7 DIGITS 500 MHz $79^ 

WIRED 




PRICKS: 




MINI- 100 wired, 1 year 




warranty 


S79.9J 


MINI-100 Kit, 90 day part 




warranty 


59.95 


AC- Z Ac adapter for M IN I- 




100 


3,95 


BP-Z Nicad pack and AC 




adapter/ charger 


12.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI-100 doesn't have the full. 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from 1 MHz all the way up to 5 00 MHz with excellent sensitivity 
throughout the range, and the two gate limes let you select the resolution 
desired. Add the nicad pack option and the MINI- 1 00 makes an ideal addition 
to your tool boi for "in-the-field" frequency checks and repairs. 



SPECIFICATIONS: 



Range: 

Sensitivity 

Resolution: 

Display: 
Time bate. 



1 MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz {fast gate) 
7 digits, 0.4' J LED 
2.0 ppm 20-40'C 
5 VDC ® 200 ma 



8 DIGITS 600 MHz $159f IRED 



Range: 
Sensitivity: 

Resolution: 




SPECIFICATIONS: 




20 Hz to 600 MHz The CT-5 is a ver utile lab bench counter that will measure up to 6 00 MHz 

Less than 25 mv to 150 MHz with 8 digit precision And. one of its besi features is the Receive Frequency 

Less than 1 50 mv lo 600 MHz Adiptcr wntch ^jm the CT-50 into a digital readout for any receiver. The 

1.0 Hz (60 MHz range) , . „ ., . , . 

in n H /iVm uh ■ adapter is easily programmed For any receiver and a simple connection to the 

£ digits 4" LED receiver" s VFO is all that is required for use. Addi ng the receiver adapter in no 

2.0 ppm2G-40*C w *y limits the operation of the CT-50, the adapter can be conveniently 

110 VAC or 12 VDC switched on or off: The CT-50, a counter that can work double- duty! 



PRICES 

CT-50 wired, 1 year warranty 
CT-50 Kit, 90 day parts 
warranty 

RA-1, receiver adapter kit 
RA-J wired and pre- program- 
med (send copy of receiver 
schematic) 



$15995 

1 19.95 
14.95 



29.95 



DIGITAL MULTIMETER $99 f IRED 



PRICES: 




DM-TO0 wired, 1 yearwananty 


S99.95 


DM-700 Kit. 90 day ptrti 




warranty 


79.95 


AC-1, AC adaptor 


3.95 


BP-3, Nicad pact +AC 




adapter/ charger 


19,95 


MP-1, Probe kit 


2.95 



The DM-700 offers professional quality performance at a hobbyist; price. 
Features include, 26 different range* and 5 functions, all arranged in a 
convenient, easy to use formats Measurements arc displayed on a large 3^ 
digit, W inch LED readout with automatic decimal plareiiientj automatic 
polar ity, overrange i nd i c anon and overload protection up to 1 250 vol rs on aJ I 
ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, 
jet black, rugged ABS cose with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS 

DQ AC volts lOOuV to 1 K.V. 5 ranges 

DO AC 

0. !uA to 2.0 Amps, 5 ranges 

0, 1 ohms to 20 Megohms, 6 ranges 



current 

Resistance: 

Input 

impedance: 
Accuracy: 
Power 



LO Megohms, DO AC volts 
10.1% basic DC volts 
4*C cells 



AUDIO SCALER 



For high resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or ] 00 

• 0.01 Hz resolution! 
S29.95 Kit S3 9.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug S 795 

High impedance probe, light loading . T . . . « ♦ ♦ .... - ► 1 595 

Low pass probe, far audio measurements 15.95 

Direct probe, general purpose usage ,*.,,,*,.,*,..*.. 1 2.95 

Tilt bail. forCnO, 90 T MINMOO 395 

Color bunt calibration unit, calibrates counter 

against color TV signal .,*..»*...,. 14,95 



COUNTER PREAMP 

For measidnnj: extremely weak Signals from 10 to 1,000 I 
MHi, Small size, powered by plug transformer' included 

• Flat 25 db gain 

• BNC Connectors 

• Great for sniffing RF with pick-up loop 

534.95 Kit S4495 Wired 



i'i iiY!i, ;l ! nil ii ;v in. 

2575 BAIRD RD. • PENFIELD, NY 14526 



I I kMs ioi.ilo, 



PHONE ORI>[ ; .RS 
CALL 7|f,->86-3950 



r tafundl Add V lo ifcippi 

of 110 0»*n*t»udd I S*, COD add 

■Q eddSliO NT -mdanTi. odd 7S iok 



m 
co 
X 

c 
> 

CD 
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*-/\ADvANeED' 
Y Z>^COMPUTER 
^MQDUCTS 






STATICA /RAM BOARDS 



O 
w 

_l 

LU 
i 

o 

Q 



» S-1 00 aaK {uses 21141 i^IZ^ 

ASSEMBLED KLI I'/f* f 

450ns, 459.00 450ns, 429.00 

250ns, 469.00 250ns 459.00 

Bare Board 43.95 
Bare Board w/all parts less mem. 99.95 



MODEL 2085 

B4K DYNAMIC RAM 

MODULE SS0O.00 

IS-1C4 



Ex^BuHAU I lUb 




APPLE/EXIOY/EXPANDO 



| $49.95 TRS-80/ APPLE $49.95 

MEMORY EXPANSION KITS, 
4116 , s,16K (200/250 ns.) 

& DCS for $43.95 

w/lnstrucl ions a ju m pers 
Call For Volume Pricing 

* Special: TRSBO Schematic S 4 95 

* Expansion Interface Schematic . .3 4.95 

* Expansion Interface Con neclor. . 7 95 



MORY KITS 

* Bank Selectable * Uses 4 1 1 6 200 ns. 

* Wnle Protect 1(M ,* Power BVD'C. ±16VDC 

* Phantom "Jjcts * Unto 4 MHl 
Expando S4 Kit (4116) Assam. S Tested Add $50. 

16K S26a.OO 4BK S435.00 

32 K S349.00 64 K S505.00 

DISKETTE DRIVE 

3.2 Mbytes capacity 
(unformatted), max. seek 
time 100MS. 
ACP Price 12,1 Bfl.00 

Model UV5-11E 569 95 

Holds 4 Eproms al a time 
Backed by 45 years 
experience. 

M o<f o I S-52T. . . S265 , 00 

Pfafesstanal InddgtngJ Model 



Reg. S7T7 <» $809.00 




EMAKO-22 $796,00 

ft»*I I 1 32 COVMat /liittal wV\ faViifcl Or rjcrEtf OAjU M same ptKT 



VISTA V-300 PRINTER EE 

25 CPS, Full Character 

Daisy Wheel, 1 36Golumri 

Model 

No. FP 1500 81MB.OO 



BASE II PRINTER 




WITH ALL OPTIONS ACP HtK E $599.00 

fci^n -M'Vr.nji Sew, B^i .;lMC C'^' ; . . ISGOO 
Oli on -3- M.jh Spwd Paper Adnnc. & GnehKi .... MOO 
Col .:n T Tnclor F»a WOO 



Z-BO/Z-80A/B080 CPU BOARD 



Inciuda* IJV.n I : 



■6C AjiB mM-v* and Tn s'ed . . 
■ HJQp-U , 

• Z-90 Bart PC Bevd 

* For 4MHi S**fd AM 515 W 

BOBOA Kit . 

SOBO A Assembled , 



,*iesw 

J' 30 35 
.1 34 95 

. S 99,95 

SI 4995 



S-1 00 MOTHERBOARD SPECIAL 

B alol ejtpandable w/Q conn. 

reQ S69.95 NOW $52.95 



* GoritrixirCs. conplole printer 

* The 7JT his owtyih.rif}.CJ*»ei<. 
and compi/e Ihe tealmms. 

* Hem low pric* $935.00 



*L0 SD SYSTEMS BOARDS 

Sf TAKE 10% OFF/ kit assem 

SBC *OO5in0H Beard CemfxHar |2MHi| 626500 1 34900 

5K JCO Single Beard C«iK>ui<tr I4MH7I 3HCO 39000 

260 SUrfer System ^ICiK 

VDfl SO!-* Vri» DudiY &n'd 513 DO 

VnV'ttdBPY !■ 32-5 00 

ExpwidaPnOM IHB 
SO 100 COfpolfr" SrV»m wfMK 
5OJO0, C*m(Hd»r S^im w/M K 



SIEMEN'S FLOPPY 

« Spec*l Buy *h(# WJPP*y Hill 

• 6" Dmt vi*lh rjauye-Denut* 

* 3D Day WsvtjiWj. 
*CHE£K OUR FLC**V OITJK PfirCrNOl 

^^^^^OHTHISPAQE^^ 

ACOUSTIC MODEM 




NOW AVAILABLE 

S1W.OO 



SCOO MICROMODULE 

MODEL NQ DESCRIPTION 



SM II' Ew Mtw WM 

I3»W MMU'CaWTu HSW 

-. w*Fire»J*ani« 57500 

VAUi* 15" t* Vdnanr *49H 

zi«h *rv>r i***s 

BMtU* 



'j ■.■; 



:. I] 



iMK 



MOO* 
9*00 

■WO? 
9403 



iV'O 

sen 

9512 

9*15 

9«1? 
9620 
9592 
062T 
9429 
LW20A 
9«0 
9643 



Sinflls Beard iMiCreccmjiutBr 

Advanced SirrQi* BO Otw-D L&B09I 

lCSIotUpthdrBmrd 

CirdCfcJ* 

6 Sho. M'dhar B&iro 



CC tnpul Pewvr Supply 

L>| My FVOla BC4HYJ 

Ar i Ih «. gt.'M E rnDrj. MoCUe- 

Bun-trc-d Un:n>- PrwD Beard 
ajK EPfiOM/H*.M H&otr.e 

EPROM r^fiftrinurng M**d 

14 OunMl PvBJktl I/O Meouht 

S*M«l.ParilH»l I/O F/DdlXt 
16K S.11.C RAM M-OOu'C 4 7Cn.i 
:■):■ K 1=-:j i ■■: RAM AKm 

12V. siil-- RAM ZOOM 
Card Eai-*-v>oi 

MulH^c Prbgrjrn.-n»Wo Tuner 
at>-iivkti DupMxSvmi 1. Med 
!iMclig«n| Tim ConNo.*^ 
:.■..'■ ■■:.' Medul* 
Coo;Kt CkHkHe Module 
UNPOPULATED B&AftQS iJn/j *u .,, 



DATA BOOKS • COMPUTER BOOKS 

iseoicukito, . . ... tsfj.w 

'i. T£ . C i i.i Bha . . 7 50 

IMTELMC345 W«™ji* - . ....790 

HOHHK BOOK! • HUJ. Ui 

It H-d |o M:rc: Vol Q 

!r 'r t !.;, ',1 -:■■;.; V.-i. I . 
B03QA PfEg/ii7im*0 



£BQ F*negr<nWliriO 

Vol II Sonw Pul MicrcfirecniBoii •wStrdai' 
Vol III Sort* RfU Suppon a«iv:*i w/Andv 
ir-i-o I ti 1,1 ,;,-£ j i.'-ji i 



1250 

12 50 
. liiO 

ia» 

27 50 

IBM 
■ H -.0 



39500 
39500 
5 WOO 
37500 
35000 



i SYBEX COMPUTER 

A502&l-TWr[ 

a Pa'i^njtlL Buirtfrii tr.nifiul.flq 
U^EcprDC4Hiof i f*om C"ip* 10 Sy«<m* 
nJitifUMtiriv.oi Inltrtif^Q. " 
Pm(jK#miTi«io 'h* ZSO 
PiO^riinvTiAg rn* 2>000> 
i- ..-.■„■■■ .-.,- j i -.^'.'.; 
AMI AflftJi'iiiSrt* Book 
CPMMnodie.sk. 



HJB1 
12 95 
I? 95 
IZ95 
12 95 
1795 
1295 
l?95 
1295 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 

1. Proven Quality Factory tested products only, 

2. Guaranteed Satisfaction 

3. Over $1 ,000,000,00 Inventory 

1981 CATALOG AVAILABLE SOON. 

Sand S2.00 for your copy of the most complete catalog of computer products, 
A must for the serious computer uflflr. 



MICROPROCESSORS 

Z6C0- ISetroeMb 319D0O 

zt&y; -o L.f p»b*k i*i>oo 

Z» 107*. 

Z50A u'.fj 

F-5ii5i0| ISM 

:■*» km 

CDiaOl 13S'j 

SOUA B-C 

BCAU1MHJ 16!>5 

.. 1195 
14 95 

14J» 

mo 

4B.M 

3ft«a 



2W1 

5603 4^1 Sk**-**M 
TM5 9KOJL 
CPI500 

tm 

«502A 
IM610Q 



1995 
4995 
6995 

37.S5 



fH.V.II ?;,Mn; 
M0?P 

mas 

9755 

5741 
•MM 

■OH 

AOVAHCED SUPPORT 

AM951 1 Adlh Pr^*ii^ 179.00' 

951 2 AHh Pnc«Mor T-75 00 

951-3 Jr..-. " T,i-.j 7995 

AJLmi7DUAGC4ihroaw 1Q»S 

AM3519Ur.v*Tj.kr«rrgpl ia.95 

z-ao SUPPORT 

ZK-PIO !S Mit: 
ZBQA-PtO 4QWHJ 

Z40-CTC :r. wn: 

ZBDA-CTC 4 0MKI 
ZN'OMf 2SMHU, 
ZKlA.DMA 4 WK: 

zeo-siaro 2 j um . 

'." r 
ZSOSIO/1 1.5 MH» 
IWAS-O/i 40MHU . 
ZSO-SrO/3 2.5 MHz . 
lBu-SIC/2; ,'::►.'!,: . 

aoeo/eoss support 

S145/ai5SLyO 

4^55 I/O wilti Epr«r . . . 
■D2Q2 Dyn. Rim Cgril 
fliOS^^S IWDocoSw 
Jl!!Wl,'« 



. 6 75 
IS 95 
(.75 
1395 
f9 95 

34 95 

35 95 
D-D 4C 
35 95 

.34.*G 
35 85 



..74 94 
.- 64.95 
, 34» 
. .395 
. .275 

535 
. .2 74 
. .2.95 
...975 

394 

...540 
...BlSO 

. .2.94 

5 50 

14.9S 

. 1795 

..49.95 

15.95 



B214Prentylnt 

4? 15 Bui Qua* 
B324 CsftSkQSrt. .. . 

B32.<-A!4MMj.i 

4034 Bui Dirrtr . . 
4T24 Bui Dnvflr .. . 
4224 Sys C^lref 

423BSri Conl 

52fi!PrMl/0 .. 
HJSjlol t™r. . , 
ft?i5Prog I/O... 
MST Fvog 0UA 
6Z59 Frog. UM. .. . 
BZ7S CRT COrtlfOlH. . 
4379 PiOfl KtybMkr]. 

CGOO SUPPORT CHIPS 

M10 l-!8«4H*rti . . .475 

4A20PM. 4.9S 

BS21 PA 450 

SS29PnonlYJm 0.95 

43)34-1 412x4 Epronn 14.05 

&a42ttlD4>550i CRT Corn. . . . M 95 

B*470r**cm 49.9S 

845u ACIA S9* 

t452 Seriil huew 5.95 

■5460 IvtoOom 10.95 



. 23.45 
...(.45 

...2.94 
. 1995 
.24 95 



STATIC RAMS 




l-?4 24-SU 




31103 450rtE Vtti-t 
31103 350n* l^\0J 
3113-1 X^S^ 1 


1 » l 26 


99 


11 59 155 


■ <;. 


'3 75 366 


354 


396 345 




21011 


2fO 2.70 


?54 


IlML-HO™ (4044l 


f.':C- 5 95 


5» 


2IIAL-440ni. L 4645] 


550 535 


4.75 


*D*4 25Q m 


695 7 60 


590 


WU MOiii. 


595 595 


4.75 


EUM4B» 


«T5 475 


795 


EMM4493 


795 7 35 


623 


M<D9'4&i' 


10.95 iQ35 


926 


A*H09i4uV3i 


12*5 11 95 


10.25 


1101 


195 1 71 


126 


P2135y9V?5l44ni1 


993 934 


436 


4S14 IKs ICMOS 


795 795 


733 


2HfLWPoH«r4KSi4lt 1994 109! 


1494 


93415 


995 4 95 


550 


TMHD4I 


11.93 10.95 


10 SO 


DYNAMIC RAMS 














4995 


j , i'j.T'.; , [f.- 




«0804* 


x 1 nfiPinl 




■: '. ■ 


«M^f;... i ijj Wfii 






4Ch»4Mr: 1 r10Pin|- 




395 


31&4 4K l 1 |16fin| 




4 75 


4927<1Kk1 (14Pin^ 




4 96 


■■"■■■ 195 raj |f H03 
5J63 1 35 0*»IV 4QOBL 


1.95 


5270 4 95 RAMS "OB 


T.-95 


5360 *HMMAi m 
5390 1 2 45 51 59.95 6001 


1 50 




SOCKETS 


r l.r.. 


lu-ProSaW* 


| VHraWrmp 


IUtW 








6 


Is* 




•■ 




14 


19 




36 


59 


16 


30 




39 


52 


■8 


34 




59 


44 


30 


30 




49 


'.'I 


32 


.24 




.79 


1 LQ 


34 


14 




43 


1 20 


24 


43 




1 10 


1 .IJ 


34 


HA 




123 


1 tu 


■ 


fiO 




140 


1 &L1 




ZERO INSERTION FORCE 


If.!-'.- 55 50 24 Pin 5 


eo tpftn 


hojs 



FLOPPY DISK I/O 



1771 fll a'tMmiBoeey 


24 95 


uPa373 Koi: Flespy 


4993 


1741 DutiFttppy 


3995 


1791-01 L\>U floppy 


3495 


uPtf 764 r^ppr 


49 96 


A/O CONVERTERS 


4700 4 0>l Binj-y 




D701 lOhlftniry 




87034CMITS 




9400 VoiT £a Frag Cm 


725 


fi?t-; j-, D^.i.acD 




1408L44bit 




: "j:i_!!-!l : 




o*eoioiu.A 


695 


L>AC 10Q 


1595 



TV CHIPS/SOUND 

AY34500-I CGarr^iO.^ 495 

AV36S15ColerConY*rtr. 395 

4Y34G0O- ■ Hoodrac, Giirm 9 95 

WI!fM I W<4CM| 04m* 950 

AV3S607-1 SdOMift9u4ilKl'V 495 



AT3HI0 Sound S404'ror 

ZHTt-ir; ■ 34urndQ«Mnlw jjr. 

mm-jJ -.'j.-i i TV 5v«r, Crtfn 5 93 

WM53fi9 PrnKalor 593 

'LMi44iP'"y^ Ll [ji:. [y io 3 

MM57lDONSCColcf TV 495 

MM571 04 Chock &bp } 76 

RF McdUi'cf *^udiD. 9 35 

i, J .l'f «.►■:• ;..:.!■:'.' 2995 

WAVEFORM O EN. 

0039 f unchon fian 3 95 

JJC4074VCO 295 

1M54C VCO . i 95 

XH2204 Fntnclfl* C*fl*t»1c» 523 

SHIFT RECISTBRS 

W U MJC-H Cual25 30 

MWWMH Ouil 255 2H 

UM.50tKMflLtal 12fl 295 

251OADU0I1OO 195 

2fl47 0uKl60 
3341 CvaJSO 
3351 40 j 9 FIFO 
333T Quid 40 

9403 '4i 4 FIFO 

9404 10 &1 Sequence' 
3347 



LED READOUTS 



Ml. Dai 

DITIK j» 

D1797. J» 

FHD357 3*7 

FKDM1 KO 

FMH9 HO •■'-' 
mOHIIirft 5» 
FkuUt MS 

FVOUO MO 

FF.OH0 SM 

Fhu«3r4W: 6M 
'kOtorrnoi »« 
ih=&MJ?W0 t-X 
rHOHTXe too 



riLBi 
nL»4 
ripn 



2-7716 



(SflAl.OMHzOSO. 
64TS 

iS.SC BuJ, Drwar 

MC544B6 

64047 




493 
1795 

695 
24 95 

9 44 

595 

CTS DIPS WITCHES 

CT5206-2 1 75 CT52C4>7 1 76 

CT5206-4 S 75 GTS3C*4 I 95 

CT5206-5 S 75 CT520fr9 I 94 

CTS20B-6 1.75 CTS2O4-t0 1 94 

CONNECTORS 1QOLO) 

0O2SP lfi£232) 325 

[T FJ2M F**na*l. 3 75 



5f. *.-riscd. SihT 
22/44 w v; S/T,. KIM 
43.T46 WrtrV. £/T, h*0T 
50/100 5-100 CunB*c*}f ■*/* 
5Cu'i DO B> 100 Canwdor ift. , 



47 40 
?95 
t>50 



SHIFT REGISTER SALE 

2503V. . 149 2525.. .1.49 

2S04V. ..149 2527. .1.49 

2507V. ■ -v;. 2525. .1.49 

2517V... 1J9 2529. .1.49 

2324V.... 1.49 2&33.. . T.49 



6502 SUPPORT CHIPS 
6420 PU. 7-50 

6422 Hull . 11.96 

£530-002.003 004 C04 . 21 .93 

H32 . 19W 

6541 1995 



Cum tamftajfaOf 

L — tafcUtQF 

a.CALat1* 



Mil" OF 
-ULMHf 
it in- Camnl ClVxA &OW D? 
)-'po Cam AreOe "cM I* 
3 ibUdm Caum Anafc LrnT DF 
9 late* twrTo* CA Lrt 0* 
Q ■cisn Cbrbi OiHuk fbgH OF 



NAKED PC 

Z/'6QCPUll1h*cak 

tneoACPU ... 

4K Stale P.AM iVDoc-i ■ 
■C. ;.|i:.zft*,M|2!14| 
42K Sialic RAM (2 1 141 
;; ' EprcFti „■.■:.:; 
1702 EpfEm Board. 
2704Vj7it£o(o«i|hiMC4i 
2704,'irirt,Ep<O>i»fiVMCl 
RvallKTvt Ckick . 
aCPPTlvId Bd C3MConn.| . 
Veclof E40D Prflto .... 
VK!,$fWQ3 11 4101 UB 
J*P &MO0V WrOOflrt 
Video IrtlHaie I55M! 
Paral'cl 'ilcMaca iSSul^ 
S333BI - 



PROMS 



2T0a 410 ",. 
2?04-S 630 r, 
170JA 
2732 
2T1BV 



.:.:■:■ 

730 

iDS 
JAM 

34 AS 

19.95 
1994 
14j» 

3 SO 

!■:. 'A 



2T16-5V. 12V 
2T5S-3V 

S203AO . . . 

5*04 AO. 
IU541Q. • 
SALE E2J3 33 !fi. 
S23ll5.512 I enT5| 
825*23 32 i 4 . .4» 

825126 254x4 .40 

5 :■&■£■) :36x*fTS| .. . 49 
825150 512x4 LOCI ...8$ 

82523 . .(9 

82SI31. . 14.9 

4231 1? .14 9 

ttOTC; WL P-HCC3 RAM PBOMQ. 

CHARACTER GEN. 



IC SPECIAL PURCHASE 



If 1 3*0*, JFeT Anfog Mijai g 194 

CM 7045 P'«fli0n SH»Wl1cn 
CM 7205 CM5S 1c D SiOp-OKflrTim* 
ICM 7207 Oae*alW COrtlfeH*r 
ICM 7203 Sa%vn DTcade Countor 
ICM 7209 Clock Gvnantor 
,CL7l07 3*rDn.| A/QuLED] 
MC14431P3 L i thg.l A/S Conv+nw 
ICL 131 1 VollfQ* Hofoninu 
r.M 1 950 M C round Famll :C 
(.M 29oOrf 0-jacl Amjilij,^ 
LM291TNFnBq la*o«C:.n, 
H.Y-S-33S0 4H dcrl OuH 
AY-4-39D7 i --p.il" j DvM 
MEM 4W3 MiMfal Sm=k* tb/IOClQT 
27SOB 32 H 6 Piom MM 5600J 
CM5Mechi.hAalMoU0l ' 
U1H 2C03A 7 ehinntl DMrtf 

3101N.^X 

MCM 1*505 64 U S»l>e RaTri 
MOC10Q344H24!iO>pieCOuDlair. . 
SPXiSOplDC 
1320/24 



2/7 99 
MK50i4Cac in 99 
74549 3^199 

LM323K 4 95 

UC1372 9 96 

MM5296-4JVB 295 
. '.' 377 1 29 



LM34Y 

LM3302 
LM4S9* 
ftC4l35 

RC4I31 
COMS027 
COM 503 r 
CAClOO 



9 95 

?3"5 
1995 
750 

1945 

694 

14 95 

13 93 

1 95 

3.1 00 

2/100 

2/190 

24-93 

5 31, 

II 09 

795 



695 
3/100 

a/1.00 

1 25 

3vl M 

sn 94 

2/1 99 
2/1 99 
3995 
4990 
15.95 



B SW Moth*T[«4B4«*4!JHF 
PiDC-Tacb. Bare ScaidD. 



1,3495 
3495 

24.95 
2ft 66 
2995 
34 9S 

3000 
34 95 
5000 
34 96 
27 95 
32.30 

: i'h' 
19.H 

31.95 
31.93 

,:• 3i. 
;-->n- 

14 (I*. 

CAU 
34» 



COMPUTER SPECIALS 



»isco«' 



UtTS*- 



CrsnujmtO 5y* I" 
rlVtiOA I -ni33K 
P4ncal Mtcic^Dwie 
IP5I l420D«b4c.RO 
MadaxDPBOOO 
CainlHyuci Mero £■■ ' 
Sorcc G 12T> 
Ta!*,;,):* Mod*' 43 



CALL 
1996.1594 
32952695 
995 675 

391 321 
944 745 
13441150 
1P55 693 



'■la-SK 
Aim 400 
TI99/4 

L«440« 1 J" MOH40^ 



T-100 
TriActm T-200 

i:-,: J Mc.-.'n 



99* 750. 
549 44 
1150 1025 
149 1» 
905 699 
375 349 
495 525 
220 189 
293. 249. 
294 219. 



SlH 

lU'/l 



25I3O0I ifV-Li-'j 

25 J .3-O05 |5V1 luw 

2513ADW3 I5V| L 

MCM6471 

MCM4471A 

MCM6574 

UCM5575 



U ARTS/BAUD RATE 



VERBATIM 
DISKETTES 

1 00% CERTIFIED ERROR- FREE1 



rn 1 6029 i5>f '.2Vi 

ATM0I3«5V. 12V1 
A¥51 14V 1*1 2 13- 1 4VH 
AV510I5A.-1443I3VI 
tMSHS»i5V. 13W 



3350 U5R r 

1 4/ 1 B *ni ei 

SAL£Tfl1473B . 

UC»44I> 

4702 

WD19*I 

com son; 



5B0i, 1* 5Ki»e ras 49 it 

5».16 ipH^KwHt Kw flc 



7725 

77 ii 



SOCKET SPECIALS 



6 95 
645 

ilfl 

7 95 
495 
9 95 

24 95 
..■.« 
11 95 
14 95 
9 95 
1495 



57791 5*i SKBMg TRS PQ (*: 

577 19 l9Mo*dMN5 4*(K « 
$77-14 rihW'turi MlrfipoW 


U75 
1225 


• 4i mm win um d**hi kum («, 

50441 5ASHBBri5n4H U« 5? 
5--50 1 ieHfl*HUfl IA5J HWWCO 
UQ II ili4»-il*a M*iV 


Hi:-: 



Ava-2175 
Aifi-3Boa 
HDOiflS 

74C922 
744323 



19,7S 
13 75 
9.95 

M5 
■ 96 



• I ihs HiririEi utiFSTt! 
FCKO 9i »" 5-u* D(*vf 1 9 r 'a 
FOKfli; UnwS<^rCtn»nv5Vl 
FAKCS1 fer L>iiOel>itlT J"4C 4*K 

fOKOfli 5*; EnCM SUM Gqjcc L*-H, S7*0 41 U 

VOLUME DEALER PfllCINO AVAILABLE 
WE ALSO STOCK DYSAN-CALL 



TERMS: UM Check, IpVC, VISA 
amex. cs. f COO COD nw*i 
35** ditaotJi- Cnvgi Of«'i coin 

ir^Atdc f iBiiiicm «!* Fort 4c. fjtr 
■J 5 Fl^kIs OKkv Oy cJ-c^c. -nj J c 
TlrVX MINIMUM 510 00 PWaM in- 

ciuC* maoa^.na nt jt iid p^ooa na 
5IHPPING U 5A aJd S3 00 tef l>n! 
2 roe. For s>jr J a:# add 30< for aock- 
lionaJ Itn fa- mi add 700 lor add- 
IicabJ >k fCREICN Add mthg. 
erug and handiflg CCO'» H 65fl^rm* 
reot iipartbia lev Fr/pd SchiM 



retailstoresopekmonsat 

1310 "B" E. Edinger STORE 374 El Cammo Real 
Santa Ana, CA 92705 si Tusttn. CA 926S0 

is. Retail. Warehouse Specializing m Systems 



STORE 1310 -B" E. Edinger 

a 1 Santa Ana, CA 92705 

Showrooms. Retail. Warehouse 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) S54-8230 OT (BOO) 854-8241 



FOR INTERNATIONAL ORDERS: 
1310 E. Erjlngar |714| 853-08O4 
SantaAna.CA92705 TWX:910395.1565 



106 



CIRCLE 2 ON FREE INFORMATION CARD 



7400 



5HT4C0H 
SM740-N 
SN7403N 
&N740JN 
5N740*hl 

SN74Q6N 
SN74G7N 
SN74GBN 

sm741on 

SNMnH 
$al74t2N 

5N741SN 
&N7414N 
5N7414.N 
SN7417N 
SN74JOH 
SNM21N 
SN74«N 
ShF7421h] 
SH71J5N 
5N7426N 

5N7J27N 

5N7439N 

sn74»n 

SN74&N 

Sh7*i?u 

&N7434M 
5N7439N 
&N7440N 

5N7441N 

SH7444N 

&N7-H5M 

5N7447H 

9N744iH 
5N74JOW 
3N7461H 
5H7453N 
SN7454N 
iH7*59*f 
&N74GON 
$N747HI 
&N7472N 
5N7-t73M 
5N7474H 
SN747SN 
SH7ATSN 
5h747BH 
SN74"ON 
SNT4aiN 
5N7412N 
SN74B3N 
&N7415N 1 
SH7*«K 

SNMtfinr 

SN7*wrt 

5H749SH 
SH74fl?hT 
$H7493N 

34M7494N 
5W74A5K 

S*J7*tt?K 
SN741DGN 
■&N74I07N 
5NT4HMN 
SNT4.10N 

-"■'- --!■/ "I. 

SN74**2N 



SNT4123FV, 
SN 741251* 
SN7412fiH 

5N74121M 
SN74lJ2Ni 

SN741MN 

SN74141N 

Sh74l*aN 
SN74143N 
SN74144N 
SN7414SN 
SN74147N 
SN7414BN 
SNMISQN 
SN74151N 
SNT41SWN 
SNTMMSSN 
&Nf41&4N 
SW74145N 
SN;41MN 
SN74137N 
SN741SBN 
SN741QON 
5N741&1N 
SN741&2N 
SHT4163N 
SN74164N 
SN74K15N 
5H74lfl*N 
SM741H7N 
3H74170N 
SN74175H 
SN74173H 
SN74174N 
£N74175N 
5N74170N 
SN74177H 
3N -4 I 79N 
&N741MN 
SN?4i6lN 
SNM1&2N 
SN741B4N 
SN741FJ5N 
SN741fl*N 
&N741iaN 
5*74 19QN 
5N74191N 
SM741KN 
SN74193N 

SH74194H 
SM7419VJ 

SN7419&N 
5M74197N 
5M74199N 
SM741»N 
5NMJ2TN 
■:'- "■ "-- .? E = -=■ 
S*f74273N 
5N74279N 
3W742B3N 
SH743S4N 
3N74384W 
BWUHN 
v. ■-.;->:■ bn 

5N743&5N 
9N743WN 
SH74M7N 
SN743WW 
5N7439QN 
5N74393AI 
SNT44S0N 



OMOOO 

CD4ooi 



CDUB3 



COC0O7 

CCMOGO 
GD4009 
ClUOID. 

CCMOll 
CO4013 
CEW013. 
CO4014 
CD401S 
CD4L116 
CD+D17 
CtMTJlfl 
C 0*019 
CD40» 
CD40J1 
CD4022 
CD4023 
CH0Z4 
CO40Z5 
CO40Z7 
CP40U 
CO4029 
CCM030 

CD4D32 
CD4034 

CP4055 
CD4C07 
CQ4Q40 

CC4041 

C04O42 
CD4Q4q 
CCM044 



3 2i 
2.15 

3.25 



C04O47 

CD4&4S 

C&4O40 

CD40M 
CD4M1 

CD4G52 
CD4053 
G0405S 



CD40«D 

CCu CM 
CD4Q66 
CD43GB 
£04070 
CO*071 
CD4072 
C&4073 
CD*07S 
CD4C--5 
CD4D77 
£.0407* 
CO40*t 
CD4QU 
C&404S. 
CP4M9 



110 
11) 
3 95 



CEMOfffl 

MC144M 

WC14409 

MC14410 

MCI 441 2 

MC144E5 
MC14419 
CD4SOI 
C045O2 

CD4S03 
CM505 
CD45G4 
CD4S07 
GD4&M 

cc^aio 

CD4&11 
CD4512 
CD4515 
CD451& 
C04518 
CP4&20 
CC4555 
C- !'?■* S*-6 

74CQ0 
74CM 

74C04 

74COH 

74CT0 

74Ct4 
74C20 
74C30 
74GB 
74C42 
74C4J 
74C73 
74C74 
74CA5 
74C49 
74CW 
74CH 
74CU 
74C107 
74C1H 
74Ct&4 
74CT57 
74C1« 
74C161 
74C163 
T4C164 
74CT73 
74C174 
74C175 
74C102 

74C1B 
74CB? 

MMKSC95 

MMBGC97 



:■ v. 
2 -»;. 

203 



995 
3tt 

T IS 



i a 



CMOS 



12.B5 
12.35 

1 2.115 
-135 
4S5 

t.65 



■"-39 
1 3B 
4 95 



2 49 
4,95 
195 



3K 
? r G 
2 39 
230 
2 J9 
239 
2 59 
£75 
2 75 
2 3B 

2 ■:■ 

2.39 
7 95 
«95 
150 
9 25 



74LS00 



744.50DH 
74LS6IH 
74LS02N 
74L503N 
74LS04N 
74i r 505N 
74LSOSN 
741509H 
74LS10H 
F4LSTTH 
74LS12H 
74LS13N 
r*L5l4N 
:JLS15N 
^4LS30N 
74U21N 
74LS22N 
74LS2AN 
^4LS27N 
74LS2&N 
74LS30N 
74L532N 
74L337JH 
74LS3eh 
74LS40N 
74LS42N 
MLS47?4 
T4LS4AN 
74LS51N 
74LS5JK 
74LS5SW 
74L573M 
74L574H 
74US75h 
74LS7BM 
74LS71N 
74LSB3AM 
74L$B5H 
74LSB0N 
74L590M 
74LS92N 
74LSMH 
74LSS5N 
74LSStlH 
74LSIOTH 
74LS1O0H 
'4L£ll3h 
74LSH3N 

J4LS114H 

74LSI22H 
74LS1Z3N 
74LS124N 

74L5134N 
74L5i-2SM 
74LS132N 
74LS15SH 
74LS<3HN 
74LSI39H 
74L5145N 
74L514SN 
74L5HS1N 
74L51UN 
74LS154N 
74LS155N 
74LS1SHN 
74LSi57r< 
74L515HM 
74L5100N 
74L5101N 
741.3142N 

74i T ai«w 



74L5TMN 
74L&tftSN 
74LST«N 

74LS164H 

T4L5170H 
*4L 51 7 JN 
74LS174H 
74LS175N 
74LS1ilN 
74LS190-N 
74LSU1N 
74LS19(2N 
74 LSI SUN 
74L5194N 
74LS195N 
74LS190N 
741$197H 
74LS221K 
741S34C*! 
74LS241H 
74J.S242N 
74LS243N 
744.S244N 
74LS245H 
74LS247N 
74LS24WI 
74LS249N 
.■4i.5?SlM 

74LS257N 
74LS25UH 
74LS2&SH 

74LS2CON 
74L52C1N 

74LS2MH 
f4USf?3W 
74LS27W 

I-4LS279N 
74LS263H 
74LS290N 
74L5293N 
74LS?95N 
74L5JMH 
74L5324N 
74LS347N 
74L534I1N 
74L5352N 
74L5353N 
74L53C3H 
74L5-365N 
74L53&6H 
74LS367N 
74LS3MN 
?4LS373H 
74LS374H 
74L537&N 
74L5377H 
74L53J5N 
74LS3MN 
74LS3WN 
74LS335H 
74LS39SN 
74L.S399N 
74L5424N 
' 741.S6MN 
74U5670H 
B1LS95H 
SiLSKH 
A1L597N 
A1L59SN 




1 21 
l.TO 

2-oa 

2 BB 

1.7fl 



LINEAR 



76M06 
78MG 

LM105H 
LM106AH 

LM3G0H 
LM301CHTI 

LM»4H 
L*430£H 
LM30&H 
LM307CH"H ?9 
LM308CMM 98 
LM30SK 149 

LM310CH 1 25 
LM3.UD/CN/H .9B 
LM1UH 1.79 

LM317T 
LM31SCN/H 
LM319N^h 
.'4.i:;i ',-,:»:■ 
LH3aOT'X3!^ 
LMSMH'XX- 
LU323K, 
LM324N 



2JH 



Ji : 5 



1 7i 



L.M34&K-Ky 
LM340T-XX> 
UM340H-]U(' 
LU344H 

LM34AN 
LM35SCW 

LM3SQN 

LM372N 

LW376N 

LM377H 

LH3B0C1VN 

LH3A1N 

LMM3T 

LW3fl6^ 

LM3H7N 

LM390M 

NFS'JiV.'T 

NE5S4V 

N£5»W 

NE561T 

NE542B 

HE565N/M 

HESSB.H.V 

NE547V/H 

N6SW-N 

LM702H 

LM7D«H'H 

LM71DH,'H 

LM71iUiM 

LH715W 

LM72-3HflH 

LM?J3**rM 

LM731W 

LM741CN/H 

L",»:*ic»i-N 

L)4747NfH 
LM74(h/H 
LM760CW 
LM13-10N 



LUI434I4 

LH14MCK.T4 

MC14«h. 

MCl4ft9?i 

LMl4«*f 

L-M1S5BM 

tUlAOOH 

LM1620N 

LMlflMN 

LM1AA9N 

LM2111N 

LM29O0N 

LM2»1N 

LM2917N 

03013T 

CAM1H7 

CA30217 

CA3023T 

CA3035T 

030391 

0304GT 

LM3053N 

CA30S9W 

C4060H 

OX62N 

LM3»SN 

OOOflON 

CA3M1H 

CJJ0fl2N 

CA3W3.N 

CA3064N 

OOW9H 

CA304&N 

CA3Q97H 

CA3130T 

£AJ140T 

CA314AN 

CA3l»T 

O3190N 

CA3401H 

MC3423M 

MC3450N 

SG3524H 

CA3400H 

LM390QN 

LM39D5N 



RC413IN 

RC4t3EN 

=1CJ15-N 

RC4194 

RC4T95 

ULM2001 

ULN2003 

SN75450M 

SN75451N 

5N75452N 

SN7M53N 

3H7M54H 

SM 7549 IN 

SN75492N 

SN75493N 

SN7E>dB4N 



RETAIt, STORES OPEN MOM SAT 
STORE 1 310 B" E. Edin9ef STOHE 671 El Camino Real 

*1 Sama Ana, CA 92705 >2 Tusfln, CA 92680 

Shorirrooms. Ralail. Warehouse SpacialEZirtg in Systems 



ADVANCED 

COMPUTER 
PRODUCTS 



1 ID 
135 
195 
1,10 
129 
175 



450 
4H 
440 
125 
1 50 



S9/4 PERSONAL COMPUTER 
Superior Color, MuaiQ, Sound A Gnphtcs— 
i. 1 Pcwftny ExIftrCod Basic - All Ekiiir-ln 
Now! Speopi TV 
AdaotOr leEa you uba 
your ejastpng T.V. Ml 
a? a compulflf disomy 

$499.00 

Consohi oniy 




BECKiyiAIM 

Dieital Multitnccers 



\ 



MMIU-- Itn UNO |f[_|j ..„ 



T*» TECH M "4* 4 D SS ■** fc<>|iK> rv IP 



fwn*ui'|i Kw: \'s m v* tD vf« ti 



^ TECH 300 P~3.ii 



f 



TECH 3*0 D-j>UIW 
VC-Ml Wnyl C*TT>rnii C*i* 
DC-iOJ OiIlimi C*ryine tit* 
NV-2n HflhVoil*3«Prr5rs# 
HP-HI flPPirotx 

0L-J4 1 &Hg*» TMl LHd hM 
TL"2*2 3fl*Pl T«C LMdt 



♦* 



a* 



PIP" MUSIC MACHINE 9 J 

MM WITH 9 VOICES! 
■O um mm Swi J wvi u Ttg^wgf * N*^ti 

, r « wj ky * «;«« »Lwi»rtt Hnwn bpaln 
it =(r, * 'iiJ ^*4< rjtfKiiw br rt *lF Ion » ALf 



U4E1IUI UITEH1J 



$129.95 



FLOPPY DISK DRIVES 



WP1 B6I-5^". 40lnrti 

Sh^juri Sa*iX>5'.- 35 Ifwki , 
ShijgjiriaCO/a01H.S". 



FCO- 120-00 
PfRSCI Mcdfli 277 Duii 
WAN&O/SIEMENS S'V Onw 
MPI B52 WT Dual 
WANGO'SIEWEiNS 232 Dulrl 5V . 
WANGrO^EW£NS« 



..279.00 

. . ;: '35 or. 

475 00 

. 429.00 
■■15 CO 
2&30Q 

,}i6K 
.305.00 
-ZWCO 



BmaSKQtrmmmti kppcialties 

lUm mi 4D-^ur«! Logc Mgmgt !>65 Co 
■-U Ut-] Lw Men* »» 

fc*H IH-I LSttc M^Kr - . uri» 

"*3[« 100 UH.- ptrtatfe '-tqunr.', Co*** 

14400 
HI IM DDTbl Lax >VfH WW 

IUM 1^2 Ecwrary Lcgt Pt.Bs 310D 

IWd IM Hi^i Spwl Lege hoc* 7700 

■UW IK'1 LCBK Probt XjI 21 S5 

l*mW ith . invi Loocjj Araiysi njit 22orasa 



Prota Clips 



' IfrFirtCtp iic-lli 

*^ 4Q.Plrt C>.o PG-tQ 



#1 



Praia Boards 

'D3J Pfl-iCW 5400 

DO . UK FB-203. 9700 

01 . hm P&JO.Tl* USW 

a? 75 00 nS-»3A-«* 12900 

03 430u 



SEMICONDUCTORS 

-ttSPEAK!^ 
DIGITALKER" 

Speech Synthesis System 

Trw □KarTM-KER ■ 4 IO**CA ■vrnirw? s'^sftfvy, 
C0Ti|4lina Ut mu*!ipi| N-C*WW< MOS inH- 
OUI*d orcuU ll Com;*"!! ipoftcr; pf ocei^cf 
Ch^J CSPQ and l(M*Ch ACM u>3 -nan gi«] 
witfi ^i.Ufnal Iriltr, iriicli'«r : And Ipaafcar, 
prfidufH a aysHrmw iTch gr>r*'jtrj-E h^h riuifc! v 
KH«jCh ancMang 1>H riBlj'aJ mUChOn Ind 
amphaus qI 1h« OrEjiml jp«*cfi Uata. lamaja. 
and t*- Kjun's vOC*l ewt tM lynrhNHHad 

• C&npatlcty Ad«pt mMnt lyilivn. kD 

nqnaMig a moanM* cofiiroB* 
I D*>aQn*d 10 bt tlaaU «n(li1lC«S >□ TrSttl 

• 211(1 

• U»t, 
a Natural nftacton and amtfuv* c* ryaj/ial 

• MWfMMv 1 ?6k tf ROW Oadlv 

a CemrTajrHCVaft wnh tune Of cteauaa 
dynamic ROMp 

• TTL -eOTtpaJitat 

a M iCRQUUS"" tcmpa(Jj(a 



HOlTUJulH^ DTIOOO. %M 
tdBid EhaC - m Rh |u»t a ipnHr and a 
powtr t ujhjI* - can ran* eft bay riaaaaia 
HaMlilHflWWA $4185,00 
DtOfTALKER™ DT1050 CKtpa* RweuHlnfl 



2 



SotrWconducbx 



S79.0O 



""Speed Sena I G 

CpTRTCneS PTallttf 1 



mvaX'lOSri»rn 

tWtf K-1G tf-Mfer 
*Jf WiAC SynBiQim 

■j Ch Amiaa ;-<x: 

? CH tana; OuIplI 
v*«-C« 



Apple IL16K 

or Apple IL Plus $990 

DISK SYSTEM SPECIAL 

Apple H Plus w/48K Supermod Vdeo Modulator 

Disk ir w/Corttroltor Inleger Based ROM Card, 

Rftfl £2.220,00, ACP Price S 1 fl 1 9.00 SAVE »401 .00 

sxsoa 

671 DC 

WafS 

D4XU 46900 

Pjk* Lang SisEtT' l&tK 

PlTJH PraiLaT Cj-C 16600 

Ccrwa/aatflrtj Cifi 1 69 00 

CCnnA 10 lilegAyiF Dim 



fltSM 
110 00 
155 DC 
26900 

7fi°95 

2599EJ 
2*9 » 
164» 

119% 
t5S« 



3S5fi [!i? 5«to 
*«ar Granici T»n 
DC HjfEl Uajpntl 



■I 62 SCO 



intrppj BOM Citf 

l^unufexi 

Oeskldp, Pua 

* * KOPV Cti^OatT 

RcmrAis -*■ 

Sjpf! 4 »-f 

'2aif>fi 



Sl£900 
?l» 

14 95 

64 95 
91 M 

36QCO 
179 CO 
16900 
27900 
35000 



NEW APPLE PRODUCTS 




t DOS 33 Upgra* Stt 23V mn uaa^ n lfiiazta 

avrntl Hi 



• "MSI* Am.E SO TRACK 

*;.(* i v .•■;:■ :pi 
*"APTLE KHTMlf 

• ■APPlf OWTEfTH-i 

• -lvw( wit nooar 



SflUI 

WK Ofrvt" F'bpa H&tt kv 
lUUf 

11 75 CO 



SM1» 

4*3 

*Cjrtby«4M! llHK 

r.D0S.Ta»r 

tUMW 
JJH« 





»SiiVlTami(pgildi|tMVdBtCaH Aw Sean 

*Ssm«iJ(-1iO JMi SdH 

» *w- S*ar« M 4» L-aFtaprt haalaz 

Card K49K! 

* HEltf CatbPLi trx-M- SiNnWli Qfta 

* HEW Z V Uba] kr MTlE Cm 21 1 W SHjC 

SO J3»« 

* NEfl Cafe™ iarcpDAcn «**•? fr 

4Tfti tm DO 



NEW APPLE SOFTWARE 



l ElUJITMKf - Appa Iww^S'jr fladtn Rwr, 

Manmdoh f?4$5 

1 ITI tact IrM «aa,ai - H,-ft«, Timd LniLfle 1 1 C4H 



S7JH 

t74n 

Catkvrra 



A ATARI 800 & 400 

_ Personal Computer System 

ATARI 800 $825.00 
= - ATARI 400 $449.00 

ATARI QOO includ*s: Conichjl#r Corson, BASIC Lar^j Cartridge. Educalion 

System iMuterCartndQe, BASIC Lang-u-age Programmtrtg Manual, 800 Ope rite f's 
Manuai w/Na(ebook, 16K RAM Module, Povrtf Supply, TV SwICli Box 



Hw^tKlJ' 






Mac 



iwi* 



Cla£JM^J^aPlUUarC#-.-4C( .**K 

Man v.'-: UK 

AaHHtw Mu] »tt 

t wJaaai *?«■ 

I* *l« 

V.-- brow wgj 

SiW M™ *?« 

*n F^anH MOD 



f4Ul"mAMft 
•"Km * UaaaaOl 



JiDfi 
3*00 

]*IL>£ 



SINGLE BOARD COMPUTER SELECTION GUIDE 



MK|$*M l£fill« flCajHIE Mali 

era mm .mnts sc-skico 

ZM 40100 HJ. CUMCVo 



W JHfC 

6507 3KC0 

l«7 L«CC 



ACP'S COMPUTER PRODUCTS & GADGETS 



You won't believe 

your 
earbones.. 



THE 
BONEFONE 




a SKIERS 

• JOGGERS 

• SKATERS 

• CYCLERS 
You must hear 
« and tod ft 
toMUvirt 



* njTcundjand 

■ •■S^. *»' f botr, 

l([ NOfKijjs 

ft V- h^.. finnii: 
95 



* 



X e^eV s B 5 



QUARTZ LCD WATCH 

WITH SNOOZE ALARM 
In* loota end tuocjom d irte 
ojtpe-njiue mocMit il in 
aflof ciable price. 

NEW] 

t FUHCTIQNI 

• hours • mont 

• minutes • date 

• seconds • day 

Ml a | umn hfc a-tono 
micil nalh ntllchirg braziwi 

An Oulmtandino ACP Value 

ONLY S21 .95 




LCD CALENDAR 
CLOCK GEAR 
SHIFT KNOB 

Time end Data DLgttik 
Display with Backlight 
for Night Lie*. 

• Fmt F**a«r Oral' 




a 1 1 :■ ■ iii i j * i 

$26.95 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-881 3 

(800) 854-8230 or (800) 854-8241 



FOR INTERNATIONAL ORDERS 
1310 E. Ed in 90 1 pi4| 953-0604 
Santa ftna, CAS J 70S TWX:910-$9$<15&5 



m 

CD 
31 

c 
> 

33 
-< 

(O 
CD 



CIRCLE 57 OH FREE INFORMATION CARD 
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FOR SALE 



POWER semiconductor*! Darling torts, voltage 
regulators, rectifiers, transistors, potentiometers, 
trimpots, switches. IC's, much morel Thousands 
of parts in stock! Send 30C in stamps for catalog. 
POWER ELECTRONIC 15206 Blackstone. Dot- 
ton, I L 60419 

SCANNER/monitor accessories— kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R. Canon, GA 30520 

FREE catalog, IC'S, semi's, parts. CORONET 
ELECTRONICS, 649A Notre Dame W.. Montreal, 
Que., Canada H3C 1H8. U.S. Inquiries. 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-M. Skokie, IL 60077 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25$. MESHNA, Nahant, Mass. 01908 

CABLE TV converters $39.95. Incredible 96-page 
catalog free, ETCO, Box 762, Pittsburgh. NY 
12901 

MICROWAVE yagi antenna for MDS complete 
with hardware, type N connector $49.95. SIGNAL 
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY 
11218 

LASER handbook with burning, cutting, Ruby 
Reds, Go's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester, NH 03867 - 

. 9 

TELEVISION downconverters and decoders 
$99.95 up. Details for stamp. GW ELECTRON- 
ICS, POS 688, Greenwood, IN 46142 

RECONDITIONED test equipment. $1.00 for cat- 
alog— JAMES WALTER TEST EQUIPMENT, 

2697 Nickel, San Pablo, CA 94806 

CHEMICALS, apparatus, project books, wide se- 
lection. Catalog $1.00 send to: PIONEER Ltd. 
Ind, 14a Hughey St.. Nashua, NH 03060 

FREE advertising for your product. Booklet ex- 
plains how, where . . . $4.95 BALL, Box 703RE, 
Duluth, GA 30136 



LONG PLAY 
10 HOUR TAPE 
RECORDER 



Top quality AC-DC cassette 
recorder, modified to provide 
5 continuous hours of re- 
cording and playback of true 
fidelity, distortion-free sound 
on each side of cassette for 
3 total of 10 hours. Unit has 
many special built-in fea- 
tures. TDK rWlSO cassette 
supplied. 




ONLY $125.00 



PH0NB RECORDING ADAPTER 



Record Incoming and outgoing 
calls automatically with this all 
solid state unit connected to 
your telephone jack and tape 
recorder. Starts recording when 
phone Is lifted. Stops when you 
hang up, making a permanent 
record. Easily In stall ad. No 
monthly charges. ifc . „«, 
FCC APPROVED $24.50 




VOX VOICE ACTIVATED 
CONTROL SWITCH 



Solid state. Self contained. Excel- 
lent adjustable sensitivity. Voices 
or other sounds activate and con- 
trol recorder. Uses recorder mike or 
remote mike. 

2W x m x w" $24.95* 



% 



Phone call Adapter $24.50*, VOX (24.95*, C plus 
$1 .00 oa. shipping & handling), 10 hr. Recorder 
$125.00* fplus $4.00 shipping & handling). Cali- 
fornia residents add tax. Mall Order, VISA, M/C, cod's 
okay, quantity discounts available. Money back guar. 
Free data. 

AMC SALES, Oept. 19 9335 Libit St, Box 921 
Downey, CA 90241, Phone (213) 869-8519 



CIRCLE 15 ON FREE INFORMATION CARD 



blowout I 

21M-4 HUM! IWh J!" - 
"ItMliHttM 'Mb $1" - 
4116 mm (J™ - 

4116 MOSTEK 2Mb {4™ ~ 
2716 INTEL 511 HI"*- 

2716 ROT 51 350 b SI* 64 - 



AC Chaaata 

V! 5/J1 

100/515 

WOO/S100 




ffjj 2H2222A TO -18 

I II transistors 

Iff 5/»l 1QOA18 

r? 

0)0 BCD 
Thumbwheel Switch 



Brnel mid. Air 
Ikriabk 

• DUAL* 

Off.O-10ff 

ILVBIA 

CERAUIC 

|- A . mr ItlLE TIP UUT I 

99SiBk^8 wyes 




™ JiKwVmsid 

— vfi» furore - I 



Alarm Clock Chip 
MKXSSO 

S2 50 



alarm l<d« 



solid carbide 
pc drill bits 



.055 

D-Q550 



Ji 



$150 

■V En 



^ceramic 

AlTlmmer 

\3-13pf 

49*ea. 

Dipswitchesl 



visit 
our 
store 

KhUH>-3T 

JWAKJTA 
F-LMHD* 



in.iisiirs 



0E-J20 NPH *nen 
VOC.T10C VCtO- 1*0 V 
IC-QIA 
Vt-XMHZj 

ttj-k r 

PACKAGER 



; ! 4/*i 



INUTS.! 

4-40 or 6-32 

Vi UKWER 300 PCS) 

cm/it 99v 



JUMBO 

yollOW (f 




can or write 
For Law Low 
prices on... 



VCCHMIU-PtTIHrcn. M0««S. (HtC MIV&3, 



CALL US TO SAVE $$ 




Parts by the Strip 



8Shh Tuneable Inductors 



CAR CL0CK 

CUiATJ CorfT/tOLLfO W?TN MMSS*3, iffl 
PtSfiLAfS, CLKW CHU> CQt/iM.£T£ AND 
HEAUf TO NvW ' 
MfoU'JKS ftvDC 



%d50 



s 

z 
o 
re 

r- 

o 

LU 

-I 

UJ 

I 

O 
< 

rr 
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wmTKwt •«"* 

4 a-noa S1.10 

6 s-tom SI .20 

7 B-7D07 $1.40 

8 >.n» $1.50 



*1"LIIhIbZ,j]) 

fast a easy « bqarq etcmaht just adc wat el 





VHF-I^yjj RF 

Oscillator 
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MAIL ORDERS TO^ 

t 



ELECTPtOHiCi CONMKt 
SARASOTA, FL> SliTi 



FREE CATALOG 

minimum order S5. 
KfXff maux surrt&tNT wnw 

rtQMibt MSiDtffT-S AX 4K iUi/J Wjt 

PHONE ORDERS B13-953-282S 
Goes, utsTffiQitp a wa- Jeoipwr? 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 

FREE UP0N R£ Q UEST! 

Send today for FREE copy ot 
CATALOG WS-80 and Supplement. Dept. RE 



FAIR RADIO SALES 

10)6 E EUREKA ' Box 1105 - LIMA, OHIO ■ 45B02 



MEMORY safe, dynamic rams surplus. 16KI4116) 
set of 8 $29.35 guaranteed. Free data sheets. 
JJM, Box 953R, Centereach, NY 11720 

"THE Intelligence Library" technical secrets. 
Bocks on Electronic Surveillance, Lock-Pick- 
ing, Demolitions, Covert Sciences, etc. One dol- 
lar, (refundable): MENTOR PUBLICATIONS, 
Dept. Z, 135-53 Northern Boulvard, Flushing, NY 
11354 

CABLE TV descramblers and converters. Build or 
buy. For Information send $2.00. CAD COMPA- 
NY, FOB 26, Hudsonvllle. Ml 49426 

1802 Newsletter, $17.00 a year, 12 issues, aver- 
ages 15 pages, back issues available write: 19 
FRENCH CRES., Regina, Saskatchewan S4R, 
6N3 

METAL enclosures. Brake bends up to 18" X 
.060. $21.95 (USA). "Z", Box 757A. Silver 
Springs, FL 3268S 

S HUG ART SA800 8" disc drives slightly used 
with service manual $225.00, write: MARIO 
KLAS, 215 Osceola Ave., Deer Park, NY 11729. 
Phone: 516 242-2321 

PRINTED circuit boards, custom etching, reason- 
able, send your artwork to: GM ENTERPRISES, 
28 Hillside Ave., Prov., Rl 02906 

SUPREME radio diagram manuals, useful 5 vol- 
umes, special only $9! BEITMAN, 1760 Balsam, 
Highland Park, IL 60035 

MICROWAVE TV antenna. MDS designed yagi. 
18 riB gain $39.95. Details, plans and tech. data 
for same $3.00. BETA DESIGN GROUP, POB 

164, Airway Heights, WA 99001 

SURPLUS catalog 8,000 Items: electronics, ste- 
reos, speakers, alarms, tools, games, solar auto- 
home, 8 issues $2.00. BNF (R}, 1 19 Foster St., 
Peabody, MA 01960 

POCKET TRS-80 program writing pads, make 
creating software easy and fun. 50 sheets $2.95 
plus $1 postage, ARCSOFT, Box 132D, Woods- 
boro.MD 21798 

LIQUIDATING hydrophones, Westinghouse mes- 
sage centers, cabinets, locks, transformers, re- 
lays, lenses, capacitors, transistors, etc. Send 
stamp for list. HOFFMAN, 314 So. 7th, Bozeman, 
MT 59715 

MICROWAVE TV downconverters, preamps, par- 
abolic dish antennas, remote tuning. Covers 2000 
MHz band. Write for information. LAB-TRONICS, 
INC., Box 171, Rogers, MN 55374 

COMPUTER software, games, useful programs, 
languages, robots. Free book catalog. ARC- 
SOFT, Box 132D, Woodsboro, MD 21798 

RESISTORS %W, 'AW 5% carbonfiims 3t ea. No 
minimums. Send for details. Bulk pricing avail- 
able. JR INDUSTRIES, 5834-C Swancreek, Tole- 
do, OH 43614 



COMPUTER PARTS 

I.C.'S: 2114L-2's. $3.75; 4116-2's, $4.00; 2708'S. 
$6.50; 2716's, $10.00; 74LS240 , s, $1.50; 
74LS374's, $1.50; CCS 16K/5MHz RAM board, 
A&T, $250.00; TGE Box 64068, Va Beach, VA 
23464 



GRAPHIC EQUALIZER 

TWELVE bands/channel $100.00 kit still avail- 
able; see May 1978 R/E cover story or write: 
SYMMETRIC SOUND SYSTEMS, 912 Knobcone 
PL, Dept. R, Loveland, CO 80537 
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Shack — America's Parts Place * 

No Minimum Order! No Waiting! Low Prices! All Prime Devices'. 



Sensitive, 20-Range 
LCD Digital Multimeter 




10-Megohm 

Input 

Easy-to-Read 

0.4" Digits 

Overload 

Protected 



I 



79 
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With Leads and 
instructions 



Features liquid crystal display with over- 
range and low battery indicators, auto 
polarity and auto zero-adjust. Volts: 0-500 
AC. 0-1000 DC in 8 ranges. AC and DC 
Current: 0-200 mA in 6 ranges. Resis- 
tance: 0-20MO in 6 ranges. Requires 9V 

battery or adapter. 22-198 79.95 

AC Adapter. U.L listed 273-1431 4.95 

Carrying Case lor Above. 22-153 6.95 



Miniature 

SPST DIP 

Switches 



f+* t Lmi ' 



Low 
As 



1 
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Perfect for digilal or low current applications. .100 x 
.300" DIP centers. Socket or PCB mounting. 



Positions 


Fits 


Cat. No. 


Each 


13 Eight 
H Four 


16- Pin Socket 
8- Pin Socket 


275-1301 
275-1304 


1.99 
1.49 



Matched Infrared 
Emitter/Detector 



<3 



Save 
30% 



Reg. 
1.99 



1 



39 



Ideal for isolation or com- 
munications. LED source 
rated 20 mA at 1 .7VDC. 
Sensitive photo-transistor 
detector. 
276-142 Sale 1.39 



Snap-In 12-Volt 
Lamp Assemblies 



Pkg. 489 

Of 2 



One red, one 
green. Mount 
quickly in W dia. 
hole. Long 4" 
leads. Long-life 
bulbs included. 

272-332 

Pkg. 2/1.B9 



Sale!! Archer® Cordless 
Power Wire-Wrapping Tool 




Reg. 

21.95 

* Easier, Faster & More 

Reliable Than Soldering 

• Trigger-Action On/Off 

Save $5.07 and start wiring 
like a pro! This motorized tool 
makes a perfect wrap every- 
time. Positive indexing assures 
identical wraps on .025" square 
posts. Unwraps, tool Features built- 
in wire stripper / cutter, durable carbon-steel 
tip. Requires 2 "C" batteries (RS #23-124 ni- 
cads recommended) or adapter/charger. 

276-1671 Sate 16.B8 

AC Adapter/Charger. U.L. Listed. 273-1454 .... 5.95 



Stereo Reverb Project-Board^ 




Echo, reverb and phase shift effects tor musical instrument 
amps and stereo systems. Includes predrilled, labeled board, 
instructions, and parts list. PARTS EXTRA— ail available at 
Radio Shack, or use those you already have and save! 
m-132 9- 95 



Submini 5-Volt DIP Relays 

099 



n\ 



• 



TT 




tTTTT 



El SPDT. For PC boards and sockets with .100 x 
.300" centers. Contacts: 1 Amp at 125VAC. Coil: 

56(1. %x¥tx 7 Ae~ 275-216 2.99 

B DPDT, Fits 16-pin DIP socket. 1 Amp contacts. 
50£1 coil. 275-215 4.49 



12-Hour Auto Clock Module 




= Save 27% 



Reg. 
21.95 



15 



95 



± 0.5 SeclDay Accuracy! 

Equip your vehicle with this p re-wired quartz-controlled digital 
clock— and save $6.00! Easy-to-read 0.3" green fluorescent dis- 
play blanks automatically when ignition is shut off to minimize bat- 
tery drain. Complete — just add switches! With data. 
277-1003 , Sale 15,95 



Mini 12V Buzzer 




NEW! 1 



Fits almost anywhere, really 
gets attention! VA$" mtg, cen- 
ters. Leads for easy hookup. 
273-055 iTeg 



Voltage Regulators 

ro-220 Case 




NEW! 3 



99 
Each 



Adjustab 


eove 


0-37 V range. 


Type 


Cat. No. 


Each 


LM317T 
LM337T 


Pos.) 
Neg.) 


276-1778 
27S-1779 


3.99 

3.99 



"Music Synthesizer" 
Sound Generator IC 

Save 20% 

Reg, 4.49 

3 59 

SN76477. Creates music, gunshots, 
explosions, p haters — and much more! 
Line-level output. With data. 28-pln 
DIP. 276-1765 Sate 3.59 




Electret Microphone 
Element 




Omnidirectional, 30 to 
15,000 Hz response! 4- 
10VDC. 7 /isx%" dia. Leads 
for easy hookup. 
270-092 2.99 



LED VU Meter Module 



KSC 



MutStiF- 



• Ultra-Fast 

• Prc-Wired! 

Great audio system "upgrader"! 10- 
elorr.cnl red display has moving point 
or bar graph option. Requires 12VDC. 

With applications data. 2x%x%j." 
277-1009 9.95 



Semiconductor Guide 

UEllfl 




Only 

299 



Archer' Semiconductor Replace- 
ment Guide. Over 1 18,000 substitution 
listings plus detailed data on LEDs, 
ICs, diodes, more! 1981 edition. 264 
pages. 276-4004 2.99 



Low-Leakage Electrolytics 

NEW! L r49^ ach QilP 

35WVDC. Radial leads for PC board mounting 

Replace tantalum types in many applications 



l0= 


Cat. No. 


Each 


l*F 


Cat. No. 


Each 


.1 


272-1415 


.49 


1.0 


272-1419 


.49 


.22 


272-1416 


.49 


2.2 


272-1420 


.59 


.47 


272-1417 


.49 


3.3 


272-1421 


.59 


.68 


272-1418 


.49 


4.7 


272-1422 


.59 








10.0 


272-1423 


.59 



WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 



Retail prices may vary at individual stores and dealers. 



Radio Jhaek 

A DIVISION OF TANDY CORPORATION ■ FORT WORTH, TEXAS 7S1M 
OVER 7000 LOCATIONS IN 40 COUNTRIES 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes (his 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky tans. A per- 
fect combination with the TA-1020 low T.I.H. ste- 
reo pre -am p. 
Specifications: 

■ Output power: 100W RMS into 8-ohm 

125W RMS into 4-ohm 

■ Frequency response: 10Hz - 100 KHz 

■ T.H.D.: less than 0.008% 

- S/N ratio: better than 80dB 
Inpul sensitivity: IV max. 



• Power supply: ±40V @ 5 amp 



TA-10O0 KIT 

S51.95 

Power 
transformer 
S 15.00 etch 



PROFESSIONAL 

10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 




Graphic equalizer have been used for years in sound 
studios and concert arenas but were too expensive 
to be considered for home use. Now we offer you the 
facility at an affordable price. This unit can extend 
your control of your Hi-Fi system by minimizing the 
non-linearities of the combined speaker/room sys- 
tem. Fantastic features as follows: 
» 10 double slide controls for two channels 

• Cut out rumble, surface noise and hiss 

• Minimizes speaker/room non-linearities 

• Frequency response from 30Hz to 16KHz 

• 10 tone controls plus defeat, monitor and tape 
selector. 

• Control range ± 1 2dB in 10 octaves (30Hz. 60Hz, 
120Hz. 240Hz, 500Hz. 1 KHz, 2KHz, 4KH*. 8KHz, 
16KHZ.) 

• Operating voltage 117V SO/EOHz. 

FACTORY ASSEMBLED UNIT, NOT A KIT 
SPECIAL PRICE $69.50 ea. 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

BY Specification: 

1\ Sensitivity: - 65dB ± 3db 

1\ FEO. Response: 50 Hz 8 KHz 

^^ ^^^ Output Impedance: 1K ohm max. 
^%^B^k Polar Pattern: Omni-directional 
M Powe r S upp I y : 1 ,5V 1 0V D . C 
^» Sound Pressure Level: Max. 120dB 
EM4RP $2.50 ea. or 2 for S4.50 



NEW MARK III 

Stepi 4 Colors 

LED VU 

Stereo level indicator kit with arc-shape display 
pane!!!! -This Mark III LED ievel indicator Is a new 
design PC board with an arc-shape 4 colors LED dis- 
play [change color from red. yellow, green and the 
peak output Indicated by rose). The power range is 
very large, from -30dB to +5dB. The Mark 111 in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 

IN KIT FORM $18.50 



2 WATT AUDIO AMP 

Pre assembled units. All you need is lo hook up Ihe 
speaker and ihe volume control. Supply vollage from 9^- 
15V O.C. measures only 2" x VJt", making it good tor 
porlable or discrete applications. Comes with hook up 
data. 



BUY 2 FOR 
$4.39 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 35 4- 
color LED (15 per channel) to indicate the sound 
level output of your amplifier from — 35dB — +3dB. 
Comes with a well -designed silk screen printed plas- 
tic panel and has a selector switch lo allow floating 
or gradual output indicating. Power supply is §~ 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 20OW! 

Kit includes 70 pes. driver transistors. 38 pes. 
matched 4-colcr LED, all other electronic compon- 
ents. PC board and front panel 



MARK IV KIT S3f .50 





MARK V 15 STEPS 

LED POWER OUTPUT 

INDICATOR KIT 



Ail (u notions same as W a r k I V bu 1 1 his is w it h he avy du I y 
aluminum front plale and case. Can be easily slot into the 
frani panel of your auto, truck or boat Operates on 1 2V DC. 




Ml.BOEACH KIT 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 883 R FEATURES 

3* Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
■ 9" 6W cool/daylight miniature fluores- 
cent tube. 
• 6 x 1.5V UM-1 (Size D) dry cell battery 
* Easy sliding door for changing batteries 
Stainless reflector with wide angle in- 
creasing lumlnation of the lantern. 



$10.50 EA 



30W4 30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Kit includes t PC SANYO 
STK-043 stereo power amp. 1C LM 1458 as pre amp, 
all other electronic pans. PC Board, ali control 
pots and special heat 
sink for hybrid. Power 
transformer not 
eluded. II produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less lhan 0.1% total har- 
monic distortion belween 




S32.50 PER KIT 



1P0Mz and 10KHZ 



5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
, Power Suply G 18V DC 
ONLY $6.00 EACH 




PA 

y 



Tvoe MU-52E 



PROFESSIONAL 
PANEL METERS 

A. 0-50UA 8.50 ea. 

8. 0-30VOC 8.50 ea. 

C. 0-50VDC 0.50 ea. 

D. 0-3ADC 9.00 ea. 

E. C-100VDC 9.00 »». 
All meters white face with black 
scales. Plastic cover. 



tiHEjkJ 0.5" LED 



SALE* 

■ ■ *^# 



DIGITAL AUTO 
SECURITY SYSTEM 



4 DIGITS 
PERSONAL CODE! 



SPECIAL $t9.9S 




proximity trigger 
vollage triggered 
mechanically triggered 

This alarm protects you and itself! Entering pro- 
tected area will sel it off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm into action. If cables within pas- 
senger compartment are cut, the unit protects itself 
by sounding the alarm. j.yMY PROTECTION! 

All uniis factory assembled and tested - Not a kit! 



SANYO HYBRID AUDIO 
POWER AMPLIFIER I.C. 




Typical ratings 

Operating case temp. 85 *C. 

T.H.O. = 0.5% f = 2O-20KHZ 

Input resistance Po = 0.1W 30K.it. 

Power band width 20HZ^20KHZ 

Freq. response 10HZ~1Q0KHZ 

Oulpul resislance — Sjv 

Wild built in protection circuit. 

All units come with data sheet. 

PART OUTPUT (W) SUPPLY VOLTAGE PRICE 

STK040 10W+10W Stereo±16V D.C. $145(1 

STK041 15vV+15WStereo±20VDC. $13.50 

STK043 20W+20W Sterec±22V D.C, $2250 

STK054 23 WATTS ±23V D.C. $1350 

STK056 30 WATTS ±22V O.C. $1650 

STK050 50 WATTS ±35V D.C. $26,50 

STK070 70 WATTS ±42V D.C. 14250 

STK1050 100 WATTS ±50V D.C. $4050 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16rs a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 88-1 08MHz with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic lube type case: mike is 
EVt" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot: sound quality was 
judged very good. 

$16,50 



FLASHER LED 

Unique design combines a jumbo red LED with an IC 
flasher chip in one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA. ,^___ 
2 for $2 .20 - 

BIPOLAR LED RED/GREEN 

2 colors in one LED, green and red. changes color 
when reverse vollage supply. Amazing! 
2 FOR SI. 60 



LCD CLOCK MODULE1 

• 0.5" LCD 4 digits display • X'tal controlled cir- 
cuits ■ D.C. powered (1.5V battery) ■ 12 hr. or 24 hr. 
display ■ 24 hr. alarm sel • 60 mm. countdown timer 
■ On board dual back-up lights ■ Dual time zone dis- 
play - Stop watch tuncfion. 

NIC1200 (12 hr) $24.50 EA. 
NIC2400 (24 hri $26.50 EA 
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ALARM CLOCK MODULE 

ASSEMBLEOI NOT A KIT! 
Features: » 4 digits 0.5" LED Displays • 12 hours 
real lime format • 24 hours alarm audio output 
• 58 min countdown limer * 10 min. snooze control. 
ONLY $7.00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
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SANYO UHF 
VARACTOR TUNER 

For UHF CH 14^B3 
Tuning vollage + 1V-- r + 28V/D.C. Input impedance 75 
OHM. IF. band width 7^16 MHZ. Noise figure 1 1.5 dB 
MAX. Size 2W" x 114" x W. Supply vollage 1 5V D.C. 
Sound I.F. - 58.0 MHZ. Video I.F. = 62.5 MHZ 



All units are brand new 
from Sanyo. 
MODEL 115-B-405A 
$35.00 EACH 




FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up S ^15 Watt Fluo- 
rescent Light Tubes, ideal 
lor camper, outdoor, auto or 
-7 boat. Kit Includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
Wilh Cue Only nic parts and PC Board, light 
$6.50 Per Kit tube not included! 




SUPER FM WIRELESS 
MIC KIT — MARK III 



j*± FEQ. 
lliHa pre i 

^KjB^with 
,— 75*^ mien 
^ r allow 



This new designed circuit uses high 
FEQ. FET transistors with 2 stages 



pre amp. Transmits FM Range (B8- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 



microphone that comes with the kit. 
allows you to pick up any sound 
within 15 ft. away! Kit includes all 
FMC-105 electronic parts, OSC coils, and P.O. 
S11.50 PER KIT Board. Power supply 9V DC 



PRESS-A-LIQHT SELF 
GENERATED FLASHLIGHT 

EXCLUSIVE!! $3.95 » Never worry about battery, 
A v Model F-179 because it has none! Easy 
i^V V to carry in pocket and handy 

^l^L l0 use - llleal for emergency 

T^tf^L light. II generates its own 

"^^B WL electricity by squeezing grip 

^■^k lever. Put one in your car, 

^^ ^* boat, camper or home. You 

^ * may need it some time! 



ELECTRONIC DUAL 

SPEAKER PROTECTOR 

Cut off when circuit is shorted 
or over load to protect your 
amplifier as well as your 
t% speakers. A must for OCL 
circuits. 

KIT FORM 
$8.75 EH. 




'FISHER" 30 WATT 
STEREO AMP 



with PC Board. Power supply ± 

1SV DC (not included). Power 

S irplr Bu y bandwlth(KF1% ± 3d B) . Vol t- 

Only $18 50 ai ! c v a ' n 33(!B - 2mi - 20KHZ. 



MAINAMP(15Wx2l 
Kit includes 2 pes. Fisher PA 
301 Hybrid IC all electronic parts 
i PC " 



SPACE WAR SOUND 
GENERATOR BOARD 

Brand new pre assembled module 

- for a toy factory. The board gives 

our 6 different selectable space 

sou nd wit h LEO light eflecl . Sounds 

include UFO take-off, space gun blast wave, and space 

chime. 7 LED on the board will work with the sound. 

Requires 9V ballery to opera Is. Speaker not included. 

SPECIAL X3.99 EACH SPEAKER 1128 EACH 



ELECTRONIC PIEZO 
BEEP BUZZER 



Sa 



Unique surplus ft" Dia. piezo ceramic 
disc on circuit board gives a distinct 
high freq. buzz. Unit contains an I.e., 2 
caps. 6 resistors and is already preas- 
sembied. Requires 9V ballery looperale. 
SPECIAL 2 FOR « Jl 



2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

Th i s new assembl y ea si ly come rl s 
to a counter, stop watch, warble 
and pulse alarm generator by add- 
ing a lew components. We supply 
the data and typical applications. 
Requires 9V ballery lo Operate. 
SPECIAL 2 FOR $1.11 



iTSf^ 



PUSH-BUTTON SWITCH 

Fl/Open Contact 

Color: Red, White, Blue, Green, Black 

1/flJO 

N/ Close also Available 

50f each 
LARGE QTY. AVAILABLE 




HEAVY DUTY 
CLIP LEADS 

10 pairs — 5 colors Alligator clips on a 
22" long lead. Ideal for any testing. 

$2.20/ p»c* 



BATTERIES 

PK/$10,00 { J~~ __ NICKEL CADMIUM 
2PKS/$ia.B0 ^-~-^I f~ JR, BATTERY 

ILLUSTRATED ~+~-^_ M MeK 

LESS COVER ---t/ '0' SIZE 

Output: 3.5 volti <g 3.0 Amp/Haur. Consists of ttiiee each, 
1.2 Volt "D" size Nickel Cadmium Cells stacked and plastic 
lilm encapsulated Taos are provided at each and rot cle- 
rical connections. The individual cells can be cut apart it 
jesired. Rated recharge rate is 30 mA, 14-13 hours. Size- 
■'A" ilia, i 7" igng. Mew. Shpg. wt. each pack, t lb. 



'C" SIZE BATTERY PACK 

W|— 10 C size ni-cd battery in dng pack. 

. — 'Jtj. gives out 12.5V D.C. 1.8 amp per 
I t^"P£^ hour. All fresh code, pull-out (mm 
L4jl i^Jjkmmk cameras. Can be disconnec- 
^Hi5»4 Wed to use as single c cells. Hard 
^■jg- <Plo find S15.00 per pack if in batteries 



NI-CD BATTERY SALE 

12V Pack 450 MZ/HR Size 3" Xl"x 2" 
tl.00 PER PACK 

4 AA Pack 450 MA/HR 
13.80 PER PACK 

All above batteries are used but late dale 
code a nd we guarantee lo take back al I bad ones tor exchange. 




ELECTRONIC PIN BALL 
MACHINE 

That sounds and plays like the 
real Ihing. All unils are brand 
new but wil hou! I he ca se. F unc- 
lions of the game include double 
Hipper control, kicker conl rot, 1 - 
4 players, 3 speed ball control. 
I il t switch, au toma tic score, extra 
bonus cave and many more. All 
solid slate with LED panel, no 
moving parts. Requires 9V bal- 
lery lo operate, speaker nol 
included. 
A perlecl gift lor yoursell or friends. 
SPECIAL SB.99 EACH 
SPEAKER S1.CS EACH 
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ULTRASONIC 
SWITCH KIT 



REGULATED DUAL 
VOLTAGE SUPPLY KIT 

=4 30V DC 800 MA adjustable, fully regulated 
by Fairchild 78 MG and 79MG voltage regulator I.e. 
Kit Includes all electro- 
nic parts, filter capaci- 
tors, I.C., heat sinks 
and P.C. board. 
$12.58 FEB KIT 



AA SIZE NI-CD 



SPECIAL SALE 

4 F OR 56 00 
RECHARGEABLE BATTERIES 
LIMITED QUA NT! Ty AVAILABLE 



SUB MINIATURE 
TOGGLE SWITCH 
6 AMP125VA.C 



SPOT 


Sl.20 


SPDT MOMENTARY 


$1.40 


DPDT 


$1.80 


DPDT MOMENTARY 


$1 ,80 


DPDT (CENTER OFF) 


$2.20 


3PDT 


$2.20 


3PDT [CENTER OFF) 


$2.80 


4PDT 


$2.80 


4PDT (CENTER OFF) 


$3.80 



"- m 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses UA723 and ZN3055 Power 

TR output can be adjusted from 

0-30V, 2 AMP. Complete with PC 

board and all electronic parts. 

Transformer for Power Supply, 0-30 Power Supply 

2 AMP 24V x 2 $8.50 $10.50 each 




I.C. TEST CLIPS 

Same as the E-Z clips „ 7 c 

With 20" Long Leads *'-" 

In Black and Red Colors per pair 



SOUND GENERATOR I.C. 

Creates almost any type of sound - gun shot, ex- 
plosion, train, car crash, star war, birds, organ ext. 
A built-in audio amplifier provides high level output. 
Operates from one 9V battery, 28 pin 
dip; we supply the datas. $2 gg EACH 



Kit includes the Ultra Sonic Transducers. 2 PC Boards 
for transmitter and receiver. All electronic parts and 
Instructions. Easy to build and a lot of uses such as 
remote control for TV, garage door, alarm system or 
counter. Unit operates by 9-12 DC. $15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date, hour, minute and seconds. As 

■qii well as stop watch function!! Battery 

Ol 1 and back up light is with the module, 

Size of the module is 1" dia. Ideal for 

use in auto panel, computer, instrument 

and many others! $8.95 EACH 




SOUND ACTIVATED SWITCH 

- All parts completed on a PC Board 

■*^fck^ SCR will turn on relay, buzzer or 

IHfJV trigger oilier Circuit tor 2 - 10 see. 

^Hk (adjustable). Ideal tor use as door 

^•^^B alarm, sound controlled toys and 



S1.75H. 4.5V 




many other projects. Supply voltage 
9VD.C. 2 lor $3.00 



FM WIRELESS MIC KIT 

It is not a pack of cigarettes. It is a 
new FM wireless mic kit! New de- 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condenser microphone to allow you 
to have a better response in sound 
pick-up. Transmits up to 350 ft.! 
With an LED indicator to signal the 
unit is on #FMM2 KIT FORM ST.95. 



ELECTRONIC SWITC 



CONDENSER TYPE 
Touch On Touch Off 

uses 7473 l.C. and 
12V relay 
$5.50 each 




1 WATT AUDIO AMP 



All parts are pre-assembled on a 

mini PC Board. Supply Voltage 6 

9VD.C. SPECIAL PRICE St. 95 ea. 



V 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new O.C. design that gives a 
frequency response from 0Hz — fOOKHi ±0,5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 

Specifications: ■ T.H.D. less than .005% ■ T.I.M. 
less than .005% ■ Frequency response; DC lo 1O0KHi 
±0.5dB • RIAA deviation: ^0.2dB ■ S/N ratid: bet- 
ter than 70dB • Sensitivity: Phono 2MV 47K/Aux. 
100MV 100K ■ Output level: 1,3V ■ Max. output: 15V 
■ Tone control: bass ±10dB @ SOHz/treble ±10dB 
@ 15Hz • Power supply: ±24l.C. @ 0.5A 
Kit comes with regulated power supply, all you need 
Is a 4BV C.T. transformer @ QJiA, ' 
ONLY $44.50 
X'former 
$4.50 ea. 




SOLID STATE 
ELECTRONIC BUZZER 



Mini size 1" x V>" x W 

Supply vo!tage1.5V-12V 

J deal for Alarm or Tone Indicator 




0k FORMULA INTER NATIONAL IMC . 

fc a| I 1 — SMIrrlNS IRE MAWOLim iHin.AH 1 51 

^Vj lVV iiT.rl.ir »nnn iiuirluia rb-fur trill DUKhlll ir-« 



11/80 

Sand 11.00 

Far Detailed 
Catalogue 



fhQH Ofdin MlttW on Vi» .t Me 0«lv, NO C.o.o./Iton Hour* 10-J Man. lltrtt sit. 



m 
CD 
3D 
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> 
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LOW COST PARTS 



4PDT RELAY 

POTTER BRUMFIELD 

* lApinilfra 
'limpe&nltCEi 
■ 34 rail dc Qt 

IWwUi c EC" 

• Uli-dbul tL-l! T 1ii1»V 

*l 50 each 

:.;:i:.ln:L:»3fi»;i 
LAftGI □ UAh'Fr-^ESAVAlLA BLE 
' "» "F.: *VM«'t«i 



FLASHER LED 

Ulronb FRL-4403 

di irmetf red Ie 
r«l«3ht - 
£ far SI .70 X* 



4PDT 12VDC 

STRUTHERS-DUNN 



|iii."iU NIVr 
£3 DO i" L i-'i 



SUBMINI DPDT 
DIP RELAY 

AHOWAT HHB2-DC6V 

tNcfffl op lionii MO "W 
> COnMtli Haled 1 imH fniJOV 
$ 1 .50 each 

irj i '-• Ji:j ■■■'.' C vn:: -jr.i p 



dual gate N-FET 
3SK45 



7-17vdc 
S.S. BUZZER 

STAR -CMB->2 



i CUO? COIPFIIIEIO*! 

. ■ 

Si 25 tath 



£^ 



1N5762 DIAC 



I 



COMPUTER GRADE 
CAPACITOftS 

,VL ARE EUAN DNFW 
1.700 MFD. 
150 V DC «.U0 

2» in.dli.i4'* in. 
3.0MMFD 
150 v DC tz.00 

2 in. oil. x 4 '/. in. 
6.4O0MFD.6OVDC. 
1-Srnifi.fl"ll.*4V. In. 

'1 Mg MFD 11VDC 







22.000 MFD 15WDC 

2 In dia t2'j in. 

22,000 MFD, 50 VDC 

3 In. die x*'i In. 



S1 50 
12.50 



CLAM P3, T Q F I T CAPAC3TOAS »C •> 



FLAT LEVER HANDLE 
fmU\ TOGGLE 

SPOT 

RATED 5 AMPS p »5SV 

IM ■ J £ GUSHING 

S 1 00 ead 
10 1-5' Ja W 
i.:o icJFiOO 



22/44 EDGE COKNECTOR 

TTHSOLDEflTAIL lSS'i 200' 



LARGE QUANTITIES AVAILABLE 
Si. 3S fieri .rj1wSt2 5fl 



[TRANSFORMERS 

120 volt 
primaries 



3 VOLTS £ JOD * 

e vol is p 1 iK' 

1?C VOLTS CT 



# 



1IB 
KM 
SI 83 



11x15x2% METAL CHASSIS BOX 

IDEAL PROJECT BOX. 

FRONT AND REAR PANELS 

WERE PUNCHED FOR A 

MANUFACTURE BLACK 

LIMITED QUANTITY . ENAMEL FINISH. 




ELECTRET KIKE 
ELEMENT 

pvq **.sr w |<: - M Hue 

OUt 1M* A, 3 K OHM (tUUQ 

SUPER SMALL SIZE 

MZI. • MM H ■ M M L.UHL 
»AK O** rOLT 14 V&C 
CPTlM^TI VOLT 



SS.0O , u . 



a* fc 



ELECTROLYICS 

AXIAL CAPACITORS 



FULL RANQE 
EXTEHTIOH SPEAKER 



i9- 



fxOOOMFDISVDC J1.50 •■ 

3-TJaV" Innfl i I Hlf " djameler 

600 MFD. 100 VDC St. 00 ca 

Z-1 ft 1 1*T iflnQ » l"aiJjmiiln 

4.7O0 MFDlEVOCJtOi-SI.SO 

?' ii/nij a 1'' i! JiTitlhi' 



*PRIt:0 LOADED TERM 



OKL REDONE black 
o me* connect 
team 



2 TERM. L- PAD 



^ 



USED ON 1M *VA,TT 

SPEAKER 

SYSTEMS 

ASA TlfVEEIEH r^DEfl 

CONTROL 

2 for $T 50 



L.E. Da's 



RED JUMBO t>lff USED' 
10 for Si 50 

GREEN J UMBO DlFfuSEO 

10 for S2 DO 
vf llow jumbo diffused 

IO for )3> W 



SUBMINl AK'AL LEAD RED 
MY M4 FOff$t 00 




tXCCLLLMT 4 .-:i I ,,r ll>N 

IPFAKf.it rot Mrirattic 

MUSrlC IS. DLSITLD. 
BIUULATEP wood MAUI 
' U III 

■ H ^ri.Ahnns 



FLtLL. HAH6C c 



»■!!■ 



50K SLIDE POT 

KnofaiParSUdiri JSejeadh 
p-o-i* ;&* hn.fi j I audio taper 




ALL CLCCTROflKS CORP. 

90S S. V.rmonl Aire. SEHP FOR PUB FREE CATAI ftp 
L04 Angeles. CA 9000$ 
(213) 3808000 



1= 



Store a Wa/cTnuia Hatm 

B AM - 5 PM 

'.loadjiylhru fjidajf 
Siluiday 

1QAH-3PM 



TERMS 
- Qy«nilH« ....--: 
■ MJn„ Order tlD.OO 
' Add S2.D0 
Shipping USA 

* CallL fit*. Add B% 

* Prom/jtShlppir^ 



PAY TV DECODER 

continued from page 54 



desired output frequency ac- 
cording to Table 1. 

7. Adjust the slug of L2 for a fre- 
quency of 4.50 ± ,05 MHz. 

8. If a TV-field-strength meter is 
available, the output level may 
be checked. The level should be 
2000 microvolts ± 6 db for the 
video carrier, and 100 micro- 
volts ± 6 db for the audio car- 
rier. Those levels are affected by 
the setting of R21. 

That completes the adjustment pro- 
cedure of the adapter board. At this 
point, you should be receiving a good- 
quality signal on TV2. If not, go back 
over the adjustments carefully — espe- 
cially the adjustments of R6, R7, and 
R8. Those control the stability of the 
picture. With the scope probe con- 
nected to point "V", note the rela- 
tionship between the video waveform 
and the behavior of the image on TV2. 

Finally, the importance of a good 
antenna for the modified TV set cannot 
be overemphasized. Because of the 
scheme used to transmit the horizon- 
tal-timing element (the pilot carrier) 
the system is very susceptible to multi- 
path reflections (i.e., ghosts). With 
this adaptor, multipath signals will not 
only show up as ghosts: they will also 
cause tearing of the picture. The time 
spent in getting a good, snow-free, 
ghostiess picture will be worth it — not 
only for receiving nonstandard signals, 
but for normal broadcasts as well. 

Your modified TV may also be used 
to feed a central distribution system. 
That can be done by using a 2-set 
splitter as a combiner, as shown in Figs. 
1 1-b and -c. However, for best results 
a vestigial -sideband filter such as a 
Plessey SW300 or Crystal Technology 
CTI-55B should be installed at the out- 
put of TV1. That filter removes the 
high-frequency component of the 
lower sideband of the output signal 
and thus eliminates co-channel inter- 
ference. The PC board has been de- 
signed to accommodate one of those 
filters (FL1). If it is used, remove R29 
and select the appropriate jumper for 
channel 3 or 4 as shown in Fig. 6. R-E 



CB RADIO 

GET more CB channels and range! Frequency 
expanders, boosters, speech processors, inter- 
ference filters, VOX, how-to books, plans. Cata- 
log $1. CB CITY, Box 31500RE2, Phoenix, AZ 
S5D46 



ORDER No. 171AE047 

|!E^it33iJa ROUTE 9N, 
I PLATTSBURGH, N.Y. 12901 
I Til.; I51B1 561.S7O0. 





Just what you've come to expect Irom us: ihe 
lowest price ever on !SK dynamic RAMs, backed up 
with a 1 yoar warranty. Top quality, low power, high 
speed (200 ns) pari 6. Expands memory In TRS-EHT -I 
and .11. Apple, Healh HB9, newer PETa, similar 
computers. Add &3 lor 2 dip shunts + TRS-SO* 
conversion Instructions. Hurry I 16K dynamic RAM 
prices may never be this low again. 



SQldertail 



3 pin 100/55.95 

14. 16 & IS pin 5U/M.95 

20 pin 40/54.95 



" Cli> 40 pin 20/M.95 



A RCA phono jacks • these are super quality, Closed 

H d'cuil jaths Chat are ihs best we've sunn in years. 

Jl American made. 20/S1.95 

M 2102 low power IK static RAM 10/S9.M 

w General purpose silrcon signal diodes 50/52 

L^ GTS306 NPN darrington, min gain 17000, 

■■ 25V 200 m A , TG92 package 1 0D/SS, 9£ 

j| NPN transistor Sirnifar2N3904 1O0/S7.9S 

II PNP iranststor similar 2N3906 1 0LVSS.95 

4N24 rjplo-coupler 6 pin minicf.p, 

g MCT-2/IL-1 pinout 5/$2 

llj SN76477 complex sound generator 1/S2.&0 

v MA 1003 12V DC clock module -*/case S19.flS 

9 JUST IN! 5I01L-1 CMOS IK RAMS 

_ These are low power. 450 ns parts that 

j. are excellent Jor batterv backup and 

*n ii!nil.:ii low power applications, S2 each. 

w 10/527,50. 

TEFIMS' AH ■■n-ni i-e linrtttd qManlilif Cftl roi tOd tt*. *Unw min i^ 
lltippiflg: tutwBi iDlairdofl. OkJb'S tlidqr 5fi add 12 ihandung 
VIS* - and Moii-icirjra • wtkrs (HS miflJ C*l (lllr M1^*M, %l hri 

liCluti* ilrcil addr*i» njr UPS. Priccx sua-irc: Ed chang* Ajlhout 

I 1 

\7\^ GODBOUTELECTRONICS 
B I dp. 725. Oakland Airport, 
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• Telephone Listening Device 



Record tDtophjont conversitrons tri your I 
office or home Cannecls betw«n any I 
Cassette or tape recorder and your I 
telephone or telephone LINE Starts I 
automatically when phone is answered I 
Recofiis both sices of phone conversaiion. I 
Stops recorder when phone is hung up 
This device is not an answering service. 



Sup*r Powtrful 

Wireless Mic 



L l««h 

$18.95 

2 r i One Am 



10 times more powerful lhan other mics 
Transmits up to 'Amile to any FM radio L 
Easy to assemble kil T5V batlery (not incl.) I 

CM fJOS) 72S-1000 Of Mnd S1«,» *$1 M*hlppJngL>irHtrr. | 
to USl Corp,. P.O. Box RE -2052. MtlDOuma, FL 32901. 

C0D'« *cc*pi For catalog of transmitters, voteo scramblers | 
and QEher specially items, enclose 12,00 to LfSl' Corp, 




PRODUCTION OVER-RUNS 
ASSORTED . . i NEW 

MINIATURE 
SWITCHES 

TOGGLES, ROCKERS, SLIDES, ate. 
From on* of America. '» 

Leading, Manufacturer a 
Original Cod to IIS Each I 

BAG OF $4 A A S BAGS 

20 1 ■ W $4.00 

Fl. tea. add ill. U. 

Add 65c per bag, Shipping/Handling 
NoC.O.D.'s 

aj9ir Electro-Components Division 
P.O. Box 5055, Dept. RE 
Ft. Lauderdale, FL 33310 
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AB M (■} Licenced by Sinclair Research Ltd- ^_ 

Microcomputer 

for everyone at 
a Micr o Price 

The LMkrofkeJ - a new generation of 

miniature computers 

A COMPLETE COMPUTER 
for $149.00 for IK Kit 

Post and Packing FREE 



The unique 

and valuable 

components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc. I have their own tingle-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 

• Excellent string -hand ling capability — takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
input — to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays, 

• FOR /NEXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications 

• Timer under program control. 




• PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 

'Excellent value' indeed! 

For just $149.00 (including handling charge) you 
get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything I 

Yet the MicroAce really is a complete, powerful, 
full-facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce 1K byte 



(Add 6% Tax for Shipments inside California) 

RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 
— typically storing 100 lines of BASIC. (Key words 
occupy only a single byte. I 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the MicroAce is 
faster than all other personal computers. 

No other personal computer offers this unique 
combination of high capability and low price. 



The MicroAce teach-yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you-don't worry. They're all explained in the 
specially-written book tree with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASiC 
programming-from first principles to complex 
programs. (Available separately-purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 

$149,00 with IK COMPLETE 

$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt — and we have no doubt that you will be. 



ZBO A microprocessor 

chip, widely recognised 
ss the best ever made. 



Sockets for 
TV. cassette 
recorder, 
power 
supply. 

SUPER 

HOM. 
Rugged, 
(lush. 
Keyboard 







Your MicroAce kit 
contains... 

• Printed circuit board, with 
IC sockets for all ICs. 

• Complete components set, 
including all ICs-all 
manufactured by selected 
world-leading suppliers, 

• New rugged keyboard, 
touch-sensitive, wipe- clean. 

• Ready-moulded case. 

• Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOAOed on to a 
portable cassette recorder.) 

• Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 

• FREE course in BASIC 
programming and user 
manual. 



JOIN THE REVOLUTION - DON T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! 



Send Check, Money Order or quote your Credit Card No. to: 
MicroAce 134S East Edinger, Santa Ana, California, Zip Code 92705. 
or phone (714) 547 2S26 quoting your Credit Card Number. 



Quantity 



Description 



Unit Price 



TOTAL 





MicroAce Kit 1K 


$149.00 






MicroAce Kit 2K 


$169.00 






Manual 


$10.00 






IK Upgrade Kit 


$29.00 




Shipmen 
add 6% 


ts inside California 
TAX 


TOTAL 





Amex. 
Diners 
Check 

Money Order 
Master Charge 
Visa 



Card No.. 



Exp. Date- 



Name. 



L 



Address- 
tV 



.State. 



-Zip. 
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5WMON 
SN740.1N 
5NI40JN 
5N74a3N 
&N7404N 
SNJ4QJN 
SNJ4MN 
SNMIN 
5Nf«|N 
SNMtfN 
SNMIH4 
SN74UN 
SN7412N 
5NM|]N 
SNJ-4HN 
5N74U.N 
SN7417N 
5N7420N 
SNMJtM 
SNH2JN' 
5N74J3N 
SNJ42SN 
SNHHN 
5N7437N 
5N74HN 
S-MM»N 
5N7432Ni 
SN7437N 
SNhKN 
5N7434N 
SN7440N 
SN744IN 
SN7442N 
SN744J.N 
SN7444IM 
SN74*5N 
SN7444N 

snj-h;n 

SN7+44N 
5N7*»N 
5N7451N 
SNHSJP* 
SN7454N 
SN7454A 
SNXWON 
3N7470N 



74LSOO 
.'ILW! 
HLKLT 
MU&ttJ 
74L504 
MLSffi 
7IL50I 
74L501 
ML SIC 
HLil] 
JUL*!* 
74LS1J 
MLSU 
MUSIS 

mi m 
ML3S 

MLSJ2 
MLS3* 

74i_SM 



/4LSJ3 

ML.S]? 

MLBI 
74LSIQ 

74LS42 

MLS47 
KLS41 



74LS7J 
74LS74 
74L5rS 
74L57* 

"J1.S74 
NLSU 
«L5K 



74L5U 



■ ■-.'.■:<! 

1*502 
7450J 
74504 
HSOS 
74SM 
74 5M 

Hsia 

74S11 
74315 
H&Zd 
74322 

74SJD 

74332 

74340 

MSSl 

«K-i 

745H 

14574 

?45M 

74S312 

74 51 LI 

745114 



7400 



SHMIJN 
5N7473N 
SN7474N 
5N7474N 

5 NT! JEN 

SN74T9N 
SN74»H 
SN74I3N 

SN74*1N 
SWIBN 
sn;«n 
SN7444N 

SNIWN 
SN:*i!N 
SN74HN 

SN744JN 

SN7444N 
5N7445N 

SNI«N 

sn>4»7n 

SN74I00N 

5N74.a7N 
5N74ECrJN 

SNMittri 

SN71I23N 
5N74I32N 
5N74EZ3N 

SN74E2SN 
SNJ4I26N 
5N74IJJN 

5NJ4LK4M 
SN74E4IN 

SN74E42N 
SN 74143*4 

;M J. ■■:■.! ir, 
5N74145N 
SN74M7N 
SN74S4JM 
5N74SS0N 
5N74BSIN 
SN74IS2N 

5N74isin 

5N74ES4N 
SN74145N 



wun 

5NJ4IMN 
SN?4I47N 
5NI41»N 
SN74I61N 
SN741S2N 
5N74141N 
SNftlttN 

snnjhn 
snhikn 

SNH367N 
SN74I7DN 
5N74173N 
SN74173N 
SN74I74N 
SN74J7VJ 
5N74l*N 
SNMIttN 
SNJ4JJ9N 
5N74I»N 
5N7411JN 
5N741CN 
SNUJUN 
SN74UGN 
5N?41«N 
SN74141N 
SN74I42N 
SM741UN 
5N74344N 
5N74345N 
SN7434SN 
5N74197N 
5N7414UN 
5N74193N 

5N74221N 

SN74H1N 
SN74JHN 
SN74274N 

5N7433N 
SN742MN 
SN742HN 
5N74365N 
£N743S*N 
SN74B7N 
SN74KIN 
5N743HN 
SN74393N 



74LS 



T4LSM 
MLS* 
74U5107 
MUSICS 
7* LSI 1 2 
74 LSll 3 
74LSU4 
MLSIB 
7*LSl23 
74L5135 
74LS1M 
74L51J! 
74L5133 
74L513* 
ML513I 
74L513? 
74LS1S1 
J4L51S3 
-<L5!W 
MLS1B 
7*l_£li6 
74L51S7 
MUSHi 
7*LS1M 
MLS»I 
HLSH 
74LSW3 
74USK4 
HI HH 
MLSia 

74LSIP3 
I4|_S!I7J 
WLS3M 

74LS375 
74LS3H 

,-<ls;w 

ML$ 19) 



►« 



74S 



74S3JJ 
74S134 
74SUI 
MS1M 
74S1M 
MSOI 
7451*3 
MS1S1 
74S1S3 
MSii? 
NS1H 
7451 M 
MS175 
M9M 
MSW 
74SW 
74SWS 
7452U 
MSM1 

MSW2 3,3 

MS3M 135 

LTED AVAILABILITY ON 



l.H 



;.:^ 



:.;■: 



74LS1K 
74LS393 
74LS3W 
MLSIH 
74LSI97 

74LS340 
HLS041 
4 -..5:42 
J4LK4J 
NL5344 
74LS3IS 
Ml ?:^7 

74LS:4* 
74L5I+J 

74LSS1 
74LSSI 
74L5257 
HLBM 

?4LSJ« 
74L5S6 
74LS27J 
MLSn 
74LS21J 
H^» 
:^LS^i] 



74LSS? 
74LS3SJ 
ML5.365 
74LS366 
74LSK7 
ML5JS4 
7*LS371 
74LS3J4 
74L5375 
ML51H 
ML5B3 
74LSM 
MLSC70 
J!1LS« 
I1LS«T 



7453*4 

745351 
.'■fS-bl 
74S2S7 
74S3» 
7452*0 
745110 
74S37* 
7453W 
745373 
74S3H 
745317 ■ 
HS471* 
74S472* 
745473* 
745474- 
74S47S* 
74»7fl* 
745571* 
J4S5P3- 
745573* 
745440 
745*4 1 
THESE P 



1.H 

l.H 

l.K 
l.fc 
3-» 
l.H 



J.ZS 






1,43 
1-45 
l.» 



4.H 
4.» 

3.4§ 

J.4i 

5-» 
11.15 

ID. 55 
1-9-95 
2L.SS 
21.B 
7.B 
7,« 
1S.S4 
11,54 
115 
LIS 
ROMS 



CAiaisH 

CAJWN 
CAJCBJN 
CA30UN 
CAUKN 



141 
UI 

l 9 
I H 



CA-LINEAR 

CABIN 1M 

CAJOCM M» 

CAJM1I4 L.60 

CA3CKIV I& 



CA3IHN 

CflJC«N 
C A123HH 
CA3:14aH 
CAJJMH 
CA3«iIS| 
CAK»N 



LB 



CO4C00 

■::■■-■:■: 

CCMCQ7 

eotcc* 

CD40Q7 
CO*0« 
CD401B 

CD4011 
COID12 
CD4QU 
CD4Q14 
CD40LL 
C&4014 
CD4017 
CD40LI 
COW1D 
CO40» 
CD4C.U 
CEM033 
CO4023 
CO4034 
CD4B5 
CO40M 
CC.4027 
CP40S 
CD4039 
CD443Q 



L CD40 



CD^CMOS 



CCMMl 

CD t:-l2 
CO40U 
CD4044 

co::.ii 

CD4W7 
CD44«I 
CD40fl 

CDffiO 
CO40S1 
CD4CK 
CDl«l 

CD40» 

CD40W 
CD40&5 
CD*K3 
CO*W5 

CD4Q» 
CQ437E 
CO4072 
C D4Q7J. 

ccwn 

CD-40% 






CD4CC 
CD4QU 
CCWH 
CD4H& 
CO4507 
CCM5M 
CD4530 
CD4513 
CD4514 
C-D4415 
CD459« 
CCM511 
CP4S11 

;:>'■::■ 

CD45S 

CD4H1 

CD4fiJ9 

CD4W3 

CD4«3 

CD4SM 

CD45I3 

CD4723 

C04734 

MC I4«q 

MCI441D 

MC 34411 

MCI441* 

NtCI441! 



LE.9S 
- K ■'? 



H.S5 
14.55 
U : rt 

mi 

1349 



JE6DS PROGRAMMER 

2708 EPBOM PROGRAMMER 



F"wt 1 It fli Ur Ik K*i hm II Lli 1 11" ^ I 
I lt!l UK hni lium miir TU Ddi " 
" ** M*i M- w LNIMI CI* 







JE60SK KIT 

JE608A Assembled and tested 



$399.95 

$499,95 



XCU6R .300" rvd VJ3 

XC5HG ,3W" fl«*n 4/J1 

XC5MV -Ifll" y<MDW 4/J1 

XCS56C .SCO 1 ' ciaar 4/JJ 

XC2R .:&!" re -J VJJ 

XC23Q r3« pr 9»«n 4/Jl 

XC22V .iWyollow 4/Kl 

MV10B .17?' red 4/SI 



DISCRETE LEDS 

MVU jOH" rca S/U 

XC2WH r IS" r«t 5/JI 

XCMHG .la- (rain 4/$J 

XC20JV .134" yatlow 4/U 

XCSSR .US" r« 5/1L 

XC536Q r \.K" titmn 4j4l 

XCS2*V .IK" ytllow 4/(1 

XC53SC .IK" Cttir 4/SL 



XCltJ R .190" red 5/JS 

XCU1G .WfiMn 4/JL 

XC1UY .190" yell** 4/H 

XC1J1C ,H"^n 4AI 

INFRA-RED LED 

IRL-i/Sl 



C.A. - 

Typw 
MAM 3 
MAN 2 
MAN 3 
MAN 53 
MAN 54 
MAN 71 
MAN 73 
MAN M 
MAN 12 
MAN 14 
MAN JUG 
MAN JKfl 
MAN XMt 
MAN 4430 

MAN M31 
MANU43 
MANSU 

MANMS3 

man tno 

MAN57M 
MAN C7H 
DL7D4 
DL7T7 
DL72t 



Coin man Afiade 

Polarity 
C.A.— rati 
4k'7 D.M.— Tad 
c.c-rad 



DISPLAY LEDS 



c.c. 



PrJcta 
3-95 
4.S5 



C-C-— ar*a.n 
C.A.— fad 
C.A-rtCr 
C-C— rad 
C.A.. yii'-iA 
C.C. — yilloiv 
C.Ar— oranfra 
C. A. sr J ",.;c ± | 
C-C- - 'OF*nga 
C.A. — sranga 
£.A. — orinQa — DO . 
C.A.-- Oriv*i5n t I 
C.C»— oransa— O D . 
C.C— oran9a - 1 
C-A,— onnea 
C.A— fad— DD 
C.C-r*d I 3 
C-C.-f*d 
C.C. f#d 
C.A.— rath 
C.C. f«d 



Typi 

DL "■:■;■ 

OL747 

OL7S0 

i.-i i!H 

FND3SC 

FNP351 

FND50J 

FND507 



SOia-7S2Jl 
KU>7TH 

HC-77J1 

5BC-77S] 

MC-TTKl 
S0U-7XD 
HEHOOE 

MK-73W 



Polarixy 
C.A,— roo 
C.A^-rtd i I 
C-A,-ffld 
C.C— fad 
C.C— fad 
C.C t I 
C.C 

C.C, tFND5ffl) 
C-A. : : f ic::i;. 



COminc»r> dithtoda 
Ht 



Prica 
I .IS 
L.* 



C.A. — f*d 


405 


],M 


C.C— nd 


.KQ 


uo 


CC.R.aO— rad 


.»1 


l.» 


C-A, P UH,D.— y«l. 


.90 


i :^. 


C.C,,R.hLQ, — yal. 


-» 


1JS 


C.A...L.H.D.— ra-a 


.3U 


H 


C-A. p R,H.O.-t« 


J0t> 


:.^j 


C.A. P L.H.D.— r«fl 


-433 


LB 


C.A..R.H.O.— f*d 


.*Xi 


Iff 


C-C-,R,H r O.— r#0 


.430 


l.» 


4x7sgl. dro. RHD 


fW 


;?.>:■ 


4jcT*gl.dlg. LHD 


.SDQ 


n n 


Qv»rns* r ch«.r J (±l] 


,SM 


W.fJ 


Phot a ;m iiii r Qoti 


-l»i. 


M 


Phola MjiltCr OptD-liOl. 


M 


OoEICJlly l(Q3-TriacOrnver L3 




POTENTIOMETERS 

$2.9Beach $1,35 each 



2 Win: a> 7Q*C 3 1 OK 
7/S" Slotted Shalt 
LFriHf T:ir' 

MaoxiMilR 54 



RV4NAV 5C ■■ 103A 
RV4NAV SD ■ K?A 
RV4NAV SD - I01A 
RV4NAV SD ■ 2SIA 
RV4NAVSD -SOI A 
RV4NAV SD - IMA 
RV4NAY SD- ICftA 



JDK 
103K 






I pin LP 

14 pin LP 

15 n n LP 
It Pin LP 
» pin LP 
32 pin LP 
24 pin LP 
» pin LP 
36 pin LP 
40 pin LP 



LOW PROFILE 
(TEN) SOCKETS 



I pin 5Q 
14 pin SG 
U pin 5G 
U pin SQ 

24 pin sa 

2C pin SS 
3S pin SQ 
40 pin SG 



SOLDERTAIL^GOLDI 
STANDARD 



LID 
1.65 
LIS 



3/4 Wati V TO"C 

TSiufnpoi, Llrtaa* 
Tine;. Prinrad e4r- 
Cui! mount 
Pirt No. 



J»P- SftQUin 
UOP-EWohiri 

130P-1K 
130P-2K 



Part No. Pin Wo. 

UQP- 5K tHP-lWK 

IKP-I3K UOP-KKiK 

iSOP'SK 4XJP-5Mi; 

130P-S0K EBP-lMa« 



TunTT 



SOLDERTAIL 
STANDARD (TIM) 



M Pin ST 
36 pin 5T 

UplriST 
J4p|rt ST 
2*Pln5T 
a nln ST 
40 plrr ST 



ml 

(Pin WW 
10 p|n WW 
14 pin WW 
36 Din WW 
3J pin WW 
3*pln WW 
23 pin WW 

34 em ww 
a em ww 

ttpin WW 

40 pin WW 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

l-M 25-49 ao-JlOO 



1/4 WATT RESISTOR ASSORTMENTS -5% 

SI. 95 



IftQhrti 13 Ohm U Ohm U Ohm 22 Ohm 
?7Qfim 33Qfim ilQhrn 47 Ohm H Ohm Sftp 



ASST 2 


Ba>. 


aonm 13 Ohm 1» Ohm 1» Ohm m Ohm 
SU On m 335 Ohm ZUr Ohm 3» Onm J» Ohm 


50 pes. 


SI. 95 


A53T-3 


5aa 


470 Oflm SH Ohm na Ohm 134 Ohm 
UK UK E.IK 2JK 


IK 

2.7ft 


00 pet. 


$1.96 


ASST.4 


5aa r 


3 3K 
UK 


3_qK 
I0K 


4,7K 
UK 


LCK 
I5K 


UK 

UK 


50 pc i. 


$1.95 


ASST.S 


Sll, 


SK 

56K 


37K 


13 K 

DK 


»K 
ID0K 


47K 
I2QK 


SOoci. 


$1.95 


ASST.6 


Su. 


1MK 
JMK 


1»K 

470K 


220K 
SBK 


270 ft 
HdK 


DAK 

s :■:.!■• 


50pu. 


$1.95 


ASST-7 


Sat. 


IM 

3.7M 


L2M 

1 iM 


L5M 

LIM 


LtM 

4.JM 


I.JM 
S.6M 


50peL 


$1.95 



ASST. 8R 



Includes Resistor Asses. 1-7 (350 pes.) 



$10.95 ea. 



StO.OO Min. 0'd« - U.S. Fundi Only 
Calif. Rlnd.nu Add SK Silai T»x 

PoftW«— AddSSpluiS! IniuranM 



Sp.c Sha«[i — 2U 

Sand 4I£ Poa1*aa for yb-jr 

FREE 1981 JAMECO CATALOC3 

PHONE 

ORDERS 

WELCOME 

Ml 5! 532-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
}3B5 SHOREWAY ROAD, BELMONT, CA 94002 
2/81 PRICES SUBJECT TO CHANGE 




Part No. Function 

TOtSlPI CMOS Pracltipn Ttnur 

TOHEV/ftlt * Stopwatch Cnlp. XTL 

7I0ECPL. 34 Digit A/O (LCD Drkva) 

?]-MCV,-r-.i:' IC. Circuit Boird, Dl.piay 

7407CPC Pit Dlllt A/D {LED OrliM) 

?!DJ£v/i--,il:* IC, Circunl Boifd. Dlipliy 

71UCPL 34 Digit A/D LCD Dlf. HLD. 

7117CPL lit Dlftlt A/D LED D It, HLD. 

730) I D R low BaUary Volt >nd luw F 

TsOHPQi CMOS LED S-LODWilch.rrimii- 

i?arv/Kir stopwatcn ciup, xtl 

730SCJPE Ton* Q^niratPr 

73t*CEV/Kit* Tona GantfUarCnip, XTL 

' ,"■ ' ■•"■ i ■ ' : '! ;.■;•:■ jir-r qontrellar 

7207AEV/Klt' Ff#q. Counlar Chip. XTL 

7»IPI StVtn D*C4dt Coumor 

TJMIPA ClOCk Ci *--.* r a" Or 

tZlSlPa 4 Punc CMOS Stopwatch CKT 
721SEV/KII* 4 Func. Stopwatch Chip. XTL 
72UAIJI i-fji j !t Univ. COEirilar CA. 
7ZMCIJI 1-Dtflt Fracj. Cpuntar C,A. 
72UDIPI 1' Digit Fraq. Countar C.C, 
7217IJI 4-Dlglt LED Up/Down COuntar 
73UCIJI I-Dlo.t \Jn\v. LED Drlv* 
7234 1 PL LC D 4 "4 Dig I E Up Countar D R I 
733SAUL 1-DlglT Lrnlv. Countar 
7234AEV/Kit* 5 Funttlon Countar Chip, XTL 
T340IJE CMOS Bin Prog. Trmar/Counlar 
734? IJ A CMOS Diwloa-py-3S RC Tlm*r 
TISOUE CMOS BCD Prov. Timtr/Countar 
73601-tE CMOS BCD Proc, Tlmar/Countar 
TSSSlPA CMOS K5 Timer (J pin] 
75SIIPD CMOS SU Timer (14 pin) 
7*UBCPA CMOS Op Amp ComoaritOr 
Ttia-BCPA CMOS Dp Anns E xt. C mvt, 
JfiJia-CPA CMOS Dual Op Amp Csmp. 
«3I.CCPE CMOS Tri Op Amp Comp. 
7S41CCPD CMOS Quad OP Amp Cemp. 
7t*2cCPD CMOS Quad Op Amp Comp. IDM V 7,50 
7K0CPA VoltagaConvartar 2.K 
mh ceo Wepm Band-QAP Volt IW. Dloda i.» 
iSliCPA Volt Raf/lndicator 3.50 
1312CPA Volt Raf/lndleator J.50 
* INTERSIL'S EVALUATION KITS 



FTica 
14.H 
33.B 
».» 
34.5S 
1I.» 
31,15 
UJS 
17.K 
US 
I3.« 

4,1S 
1.45 
«-50 

11.15 

ir.*» 

13.« 
W-* 

3SjU 
2(.«5 
ll.H 
I3-15 
!3.tt 
UJ5 
31.45 
74.45 
4.*5 
2.« 
fi-C0 
SJS 



SMV 2,25 
JMV J.45 
5MV 3.« 
10MV 1.3* 
10MV 7.54 



74CDO 
74CCT3 
74C04 
7*CM 
74C3C 
74C34 
74C20 
74C3Q 
34C43 
74C4I 
74C73 
74CT4 
74C» 
74CK 
74CH 
74CW 
74C93 
J4C45 



t15 

1J4 

lj* 



74C 




74C145 
74CEI 


134 






74CJ40 


2.S 


74CIH 


r 7S 


74C24* 




MCI07 


].» 


74CJ73 




74C1S1 


3-45 


74CJ74 


2J» 


74C154 


3,45 


74C40I 


rt 


74C157 


2.25 


74CHI 


74C15D 


i.e 


»CtJl 




:~'<CjV. 


].» 






74CIH 


l r 44 


74C1IS 


l.H 


74CIH 


IM 


74CS17 




74CU4 


1.54 






7«cm 


1.39 


74C433 


5,7* 


74C174 


].» 


74C425 


IM 


74CI75 


1.39 


74C426 




74C142 


,.:-> 






-JCl']i 


1J3S 


■0C17 


.74 



LHO0OJCN 

LMWCLH 

LM11CLH 

LHW70-OH 

TLWJCP 

TLOTTCP 

TL074CN 

LHOOBCa 

TL«3CP 

TLM4CN 

LHDMCD 

LM300H 

LM301CN 

LM3D3H 

LMWH 

LM39SH 

LMM7CN 

LM30ICN 

LM3MH 

LM309K 

LM31CCN 

LM3E1H 

LM312H 

LMJ17MP 

UM317T 

LMi3l7K 

LM311CN 

LM311N 

L,M330K^ 

LM32GK-12 

LM330K-15 

LM320T-5 

L.M3WT-SJ 

LMJ2QT-I5 

LMJeSK-S 

LMJQ4N 

LMJ21D3 

LM331N 

LM334Z 

LM3JU 

LM336Z 

LMH7T 

LM337MP 

LM334K 

UMJjfN 

LM34DK-5 

LM3«K-12 

LM340K-ES 



MO 
4.H 
Ml 



1.11 
3.11 

3f.U 



1.75 
LB 
LIS 
MS 



LINEAR 



LMMDT4 

LM340T-33 

LM340T-U 

LMHlP^S 

LM341P-U 

LMJ41P-1S 

LMJ4?P-5 

LM342P'U 

LM142P-15 

LM341N 

LM3S0K 

LF»1N 

LFJSJN 

LP35SN 

LFBfrN 

LM3SSN 

LM3»N 

LM370N 

LM371N 

LMX77N 

LM3tON 

LMU1N 

LMJCN 

LM3MN 

LMWN-J 

LM317N 

LMJWN 

LMJMN 

LF3MN 

LlvUHH 

T|_*J*CN 

TL4«CP 

NE510A 

NES31A 

NE531H 

NE53GH 

NES*H 

NE544N 



LMSSSN 

LMSfi&CN 

LM5&7V 



NES7GN i 

LM,'KH 

LM701CM 

LM?DfN 

LMriON 

LM7JIN 

LM723N 

LM73JN | 

LM7»N I 

LM741CN 

MCIH15CQ j 

LM747N 

LM74IN 

LM1014N i 

LMU10N '; 

LM14JICN 

LM14HM ] 

LM14MN 

LM144CN 

LMlHtiV 

LM1H0N 

LM1I77N-4 

LM-llMN 

LMltHN 

LM3002T 

LrvH177P 

LMiirup 

LM2IWF-] 
LM3IHN 
LM3400N 
LM34KCN 

LM3414M 

LMMliN 

LMS14N 

RC43JGN 

RC43J3NB 

RC41«TK 

RC414STK 



ICLJQXB 4*5 

LM130UN l.M 

LM1XC0N 1.41 

7513»N ].43 

WHN .« 

7545SCN J» 



E.3I 



2M 
MS 
US 
Ufl 
,H 
]„I5 
UI 
IX 
3.K 
3.M 



CAPACITOR CORNER 

60 VOLT CERAMIC OlSC CAPACITORS 



.OMTjjF 

.OlpF 

■E3^F 

JMTUF 

3& 



\A ICHI ]EB* 



.05 ,07 



.15 .13 



V*Jua 14 1£M9 1»* 

U pi .01 .» .05 

Q pi AAA 

47 pi ,0t .06 .« 

EuQ pr .» .» .K 

320 pf A .05 ,05 

470 pi Ci .04 ,05 

100 VOLT MV LAB FILM CAPACITORS 

.OMint Jl .EQ ,07 I jasmt _1J .11 0| 

.0C22ml .12 -!Q JT -0*7 mf .2. .11 .13 

.o«7mr .12 ,ic ,01 .lmT J7 :■: :r 

^Qlinl .13 .ID .07 J J3mF 4! J1 3t 
+20% DIPPED TANTALUMS (Solidl CAPACITORS 

.1/36V J1 ,34 .21 1J/34V M ,37 .21 

, 15/36 V » .34 .39 2.2/3SV .St .41 .34 

.22/35V .31 .14 ,M 3.3/25V .S3 .47 .31 

.33/36 V .» -34 ,31 4 r 7/I5V .53 M ,45 

.47/35V .31 ,34 .39 U/25V .74 .64 ,5a 

.f-l/BV ,J| .34 -39 1S/2SV J.39 LJS Jfl 

1.3/Hv ,31 34 .31 23/5V .74 ,« ,55 
MINI. ALUMJNUM ELECTROLVTIC CAPACITORS 



1.0A0V 

3.3/50V 

4.7/25V 

1D/33V 

ItyWV 

33/25V 

22/SOV 

47/HV 

47/ftOV 

IO0/25V 

100/iOV 

J30/25y 

3M/50V 

4 70/25 V 

KKU/SSV 

E2M>/SiV 



Axial L*a3 



u 


.14 


.10 


,47/HV 


,11 


.14 


.12 


.47/50V 


.IT 


.15 


.11 


Ll>/«V 


IE 


.14 


-11 


l-f/BV 


.It 


.14 


,11 


LftflOV 


.14 


.16 


.12 


4,7/UV 


.34 








,35 


,30 
.41 


,11 

ID 


4-7/5(tV 
E0/16V 


n 


B 


23 


10/55V 




.34 




10/MV 




V 




47/5ftV 

3CO/E5V 


a» 


M 


.31 


^44 


M 


Al 


UU/3BV 


JS4 


M 


.45 


300/5CV 


.74 


M 


.51 


K<3/lSV 


jH 


.74 


,54 


470/3SV 



Rid .ji Lead 
-15 .11 



\i 



114 



CIRCLE 14 OH FREE INFORMATION CARD 




ISSUES**., Clock Modules 

12V OC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS: 

* ln°daih autoclcmkj 

* A^Dr-mar'.o'i au!u/ 
flVel&Sk* 

* Aircraft- marina ci*i 
■ 12VDC op-at. Inttru. 

* P d r ; aL> i c/tj-a I Ld i v 
pameiad ifliuumnii, 

Fe*i.nf*i: Bright W grncn diiplay. Inlnrnal crvtta! trrriB- 
b>M. iG. 5 Kc, /day aceur. Auto. display brightnilii control 
logic, Oiipliy color fUterabla to blue, blu c-gf nc n , grfrQn& 
yellow. Coimptew— jutt odd witcha? and leni- 
MA1003 Module $16,95 



MA 10 23 .7" Low Cost Diaital LED Clock Mc-cful* 9,95 

MA1D2S .7" Di<j. LEiD Alarm Clock/Thtrmomittr 1 3.95 

MAG035 -3" Law CaA Digitil LEO Clock/ Timer S.35 

MA 1002 £" LED Diipray dig. Clack & Xformer 9,95 



,**%iWl ^ National Semiconductor 

^f RAM SALE 

MM5290N-4 [mmiig/upd416) > ■ $4.95 each 

16K DYNAMIC RAM [250 N 5) 

IB EACH S33 95) (100 EACH ^GO.QD/tQT. ) 

MM5290J-2 IMM116/UPD41G> . . $6.95 each 

16X DYNAMIC RAM M5QNS] 

(9 EACH 549.351 (100 EACH J5S0 r 0Q/let] 

MM5298J-3A $3.25 each 

HK DYNAMIC HAM {LOW HALF O F MM529fl Jl 200 HS 
[S EACH $23 .-9 51 <1M EACH SlBO.QQ/lcHj 

MM21 14-3 $5,95 each 

*K STATIC HAM (300 N 5 > 

(9 EACH $43.06> (100 EACH *4SO.Q071aT| 

MM21 14L-3 $6,25 each 



EPROM Erasing Lamp 




• ErMw 2708, 2716 r 17Q2A, 62030, S2MQ, to. 

* Erim up to 4 eh ipi with in 20 m i nuttt, 

* Maintain! eonjtant axpatur* rfiitJui-M of ona Inch. 

• Spacltl 1 CO nductivafoirn liner tEimimttntaticbuilo-up. 

• Bui-It- in safety lock to prevent UV exposure. 

* Compact - Only 7'B/fl'* K 2-7/S" « 2" 

■* Complete with holding tray for 4 chips. 

UVS-11E $79.50 




Jumbo 6-Digit Clock Kit 

* Four .G30"ht. and two .300 '"lit. 
common inodo displays 

* Uh t MMB3 1 4 clock chip 

* Swiichu for hour*, minuttt and hold functions. 

* Hour* easily viewable ta 30 f Mt 

* Simulated walnut c*n 

* 11BV AC operation 

* 12 or 24 hour operation 

■ IncLudasall compOnanti. c*ie and wall transformer 
•SiM:6K"x3-1/& r * IK" 

JE747 $29.95 



6-Digit Clock Kit 




• Bright .300 hi comm. oath 

'■':■ ■■ lipl»V 

• Uhi MM6314 clock chip 

• Switch"* for houri r minutes 
and hold model 

"irs Hilly vleuvabla to 20 ft. 
"Sirnulalnd walnut Case 
■ITS VAC ooaratlon 
*12 or 24 hr. operation 
•Incl. all umpaninu, eata & 

wall transformer 
•Sl*^ 6M" » 3-1/B" * 1*" 



JE701 , $19.95 




Regulated Power Supply 

Uses LM3Q9K, Heat sink *■* a 

provided. PC board con- — 
5 miction, Provides a solid ~ " 
1 amp @ 5 volts. Can supply up 
to *5V H =9V and ±12V with 
JE20S Adapter. Includes qornpo- 
nents, hardware and instructions. 
Size: 3%" x 5" x 2"H 

JE200 $14.95 



ADAPTER BOARD 
— Adapts to JE200- 
±5V, ±9V and ±12V 



DC/DC converter with +5V input. Toriodai hi- 
jpeed switching XFMR. Short circuit protection. 
PC board construction. Ptaoy-back to JE 200 
board. Size: 314" X 2" x 9/16 H 

\^JE205 $12.95 




MICROPROCESSOR COMPONENTS 



SOaoA/aoaOA support devices - 

CPU 

I-B1 IrDul/aulmjl 
■Manny Irwiupl. Central 
u L ■*-.:;■'. a Bui [-■■■ .'i 
Gl r>(h S inmrtfaifGr |v«r 

■MDrnw 

Syitim Control iir/Vui Dr«»r 

tyMWl C^niinl f 

I/O £Lk uniti rr>r <a S4I Its 

A*y nihrorwKH Cr^ri. CliTOint 

PV*t, C^n. I/O LUaAKT ) 

Prei, irt^iiTil Tlmiii 

r--c>j. rr '. r -.f - ji I/O 44*11 



£yi!i>n Tlmlni r ii— ■«■-.: 

t I'm []i Olr.-l-j-iil l-iiLllvtr 
IQJl BI-DliKlrOHii RK«lvir 

: il ! i". :■■-■!. ,-j; ^ r -.;... - 



- eaoojnsaoo SUPPORT DEVICES - 



HPIJ sfclih Cl5?h jnS "fl'.l 
)».,l£-Ji,- RAM 
PvrlpCiirH Inlif. AUiat I.mc«H9] 
Priority lAiciupi Cen'ralur 
KS4UBII: flOM FhtCHAB-l) 
UC4IH JXtyi*s«*«irt«l* C»fMfi>. Ad*flf«f 

uCttL' Syrsc n I or.o^ i Ei'.il Oil* AUkpur 

WC«H0 *+»&Pl Olqttll WOPTiH 

MCHWA il -j i il >StiU Hul. Trinx. [MCITS] 

MICROPROCESSOR CHIPS 

»(:«C] CPU LMKUHHI riMHl) 

CPU |MKliMM-'|MWHj-l 

CDailU CPU 

SM MPU 

lounetAoc ck! iD.::»:i:;«"Tinj'i'iM| 

Mf y w/C-lack [«K P>>1 MJit.(iiv) 

H PU-|.ai I i|IMHj> 

C PU- HI'EX'I) t-aiE 1 LM try t«» R AM} 

CPUCfl* D-^t-i I* ami 

CPO-f4 □ ■/ Ll-J HAM 

CPU *am1i MkD Inbvprinar 

C*»u 

CPU— H-BI1 



I'.S-KJiNi 



■ruw.-jr. 



TK'SWWiL 



-SHIFT REGISTERS- 



w".i*ii rjuii B-HIt Dynirnl^ 

MMM1H 0-rtl »■ BJl Oynjrilt 

:.■ ., a : JOe-BII i : *: ; 
'.'?,■',;]■. y.,HH-D! AccunnuXtnir 

M-BH Drninlt 

MB4-BH Dvn»niL, r A(^urrtuiJ]:(j< 

X0rtlj>atl Dynirnlc 

■^'-mi tt-fell 

□ctil K tl IT 
W-IWWftJ HH-BI1 DVFiim>c 
• ■■*--- J- &I-: Sink 
□ujI i:: fli: ii*: .. 
911-411 Dn/Pi^iK 
KM-BIl □Vi-llnTIIC 
CMJ*i SrS-DIE HKX 
D-jjlj _:■. ie- :,: j: . 
OgilT^DI! Slit.: 
Q U ifl 2W-0IH 11*: ,L 
■' Hn (OUJll »] 



llltn 
3EV 
tWU 
ZBV 



IMLtn: 



-DATA ACQUISJTI0N- 



AFlflO-J C M Unr.imr Astlw » lr[ir l.» 

AFIZI^ICJ Touch 1o>i : >.- i'i-.i FilEii 

AT1U-ICJ - iii.-.n TflPI LOW Pah- PMIwr 

I AH Sup*' fiiif Or> fl m n 

LWlM£ Conitinil Cwnnt Snuru 

IX limpir-lua l'inw<i'.*i 

LFStN jFCT Irtpui Qg Artnc 

LFHIM Sirnnht k Hotd * nMHtfn* l 

I'i'irai T*me, ?(iT|i im ( - fl»r, (.JeiMPr'Cl 

AOcaWLCNI'Di; .VD Cenviittr £1 LSB| 

nAOMMLCN l-Bll a/*. Cd.ifnL.r ;i? :>-, l..rs.| 



DATA ACQUISITION (CONTfrftJEDJ- 

I.BII AJD £4V,..1H (l-t-h. Mu l;l.| IX 

■ ■11 .■. ■ O C -. -p - ; ■ :t ■ (M-Cfe. M uibl.J : ?. vi 
W-*3lt D/A Con¥. J.i-cr.-j Co™, (t a-,| Ll.M 
M-ailO^ACann. HKrfi. C»mp. H.l9»t iJt 
If- Di I D/A Conrtrttr H If.-- Lit,) t. ■! 

l*Di I fJJ*. Cgnrirtir [4.-0% Lli.r 1.M 

LMS1-D7A CanvirUf rAHH i.ii.|. t.M 

l-CJi*niH> i,n,n,wrc lit 

1BK BAUD UAAT Ut 

RAM'S 



AC-GDtL-CG M 
0ACHMXCM 
DAC1MLCH 
□ACIM4.CM 

□ AC1HHT.CM 

□ ACU21LCM 
COWIN 
AVi'lUI 



»-*l 



iW UHkI Hit-c |.Kj 

SlUB Wlttl tllOt LM 

at! I rtJlb) .-V-J i:ai... iM 

ftlf at*' ii»tn uoi «.■ 

ItU \X'»* i! i=i =**:•-! i« 

2IHL IflMxl Stith: Mdni Ltiw Ptavrt I (,H 

IIM-I IWii Bttrlk Mni J.« 

nin.1 UHxi 1 1 iti ; JOSni L*w aow*r tJt 

till !».]*■;( b Dynini ic BHi i mouMWiikid] i.tf 

ilH (UaCH]l> UK Dynirrtl* Wn. 4.H 

Wri-JH-rj *Mi.<l rill F«n] If, M 

im ;-» < i Statu j,h 

Mhl-lBl ia»»l Dymmld Fiilly Di^iwiH .» 

MUUU EKmI 07 rum. i ,H 

UIMUaO/TJB? *M.-;J Dyntmle 4.H 

Mfan.'-nUIf'llH) *K Oyu>ni|<; IWrn ijupcmM) tts 

MltfUHJ.IA IK Civft, Jfioni [le.**r -> a- U«KWJ |i 4.A 

TUB fctmiUlk t.TI 

UPCMWrMK**}) i|' i) f r.nk li^.n <7> 

■"MJ1HSM *Kl1*tk h.t) 

:m^s I'-H - -i iEiItc 111 

PflOMS/EPROMS— 

1»» S-K uV l -juibui -TKir.- i.*i 

jf« IK EPfflOU 1.1s 

TMJJTJJ UK tPROM (-IV, tiV r -2.-V-. ;iw 

JFJtlnltinjKlTI liK E-fHOM {fiivfit iJV] -.J,* 

irHIIUIllBUlTI BKEPHDM *p,H 

'Mi (K f pncjM {«Hn>] [Slnil* -tub l,H 

IB) MU I'FlO hi H.Hi 

fctJ)('i*!-LIH UmIPHOWI (OlMfl C*H*;ii-.r] t.K 

miq. <;->. [1 ;ir,:n PROM It.H, 

CSLUINSJMb lir.l Til tL.:. pipgn, Pnrju |.|s 

IALH IK PROM n.H 

_— ROM'S 

aillZIrK] Chj>r*£ii' C«n*ri(«r 4un-*r Cm> l,]i 

Hlli|KHl] CHjirictir Q*mi tier ; . n- rt < , Cum I.H 

SKfn Ch^rjj:tf. cpajp^iiro' M.J4 

M IAXHN »H-Bi 1 " n,.,' only Vamsry L« 

NM0S READ ONLY MEMORIES 

MCMH71DP JS**ji? AMlr Ifi-.m-l w/arMM 1U0 

MCMfAMCC laKlHJ Mjtth 3vms«l 4 P-clum ]i.U) 

:"ffKln n Aiphi. Conital 4ln». dtn. UM 

-MICROPROCESSOR MANUALS 



MZH 

M-COPtKQ Uhi '.iinjj, 

M :-.ii -.in- -,i j,. ... 



■ SPECIAL FUNCTION 

tl MO* Cinch- D'l/ti QM7] 



I H 



IMS I ??]►■( I 
iKilHir) 
MMilMTN 



COIUJHM 

COrnSfMN 



□uil HOi CKx-K 0<iv*r HWZl 

' vnny Ohu Cantnrili/ H„H 

Oommun miion Cr-le H.ft 

MIC rcj P rjj [jj no- Rfll T«m« Ctcn* I « 

MICKiJ 6^ trfal Ljpi COIT.B4EIDH CldC K tl.tt 

M,CPr.-c.n-TOllj.r „,„ 14-0 Hi I "AM *.» 
i r> J CHrKl L.EO Dr. . t 

Micrioconnnlitr wliii tt-3hi.1 RAM J.« 
t Ci ik! LCD ;■".«■■■ wyN Uuib Im. 
COpMUt* U-S*i VAC Flil**, I>i«ri-»nilrppjk9.|' 1.3 

TELEPHONE. i'KEVBUAFHJ CHIPS' 

AY4-IIDH i' j=h BullD-n Ttl<3noi'<t tluiti [1.71 

av-v4ko Rip*pteiy C-m«c n.tt 

AV4-HH CMOS Clack OiM^iar jj.h 

Av -;.]■)( P-.i7ta.nq rn-oiitr ui hj^lJ tl„K 

HSMIBp-S «*irOIJJrHI !|.-rd|r M Hyi) J,»| 

T4CW KiytMWd Qr-HMi, [t» h^tp I.H 

HCUJ k:.^ Lai 1 a I n-Mii C-iUj-L} l.rl 

UMU1HN Kgm Bullai PulH DJilH F.H 

fflMiPWT* H/144-K47 $*rJ|| K|y uciJ'JJ CnCOd« 1 11 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 




* High strength npmcy molded 
end piecei in mijcni brown 
finish. 

* Sliding rear/bottom paneHor 
m-tvmh and componftnt ac- 
cuvbility. 

* Top /bottom pantli.DSD ihk 
alum, Alodine type 1 ZOO 
finish (gold tint color) for 
belt ptint idhesion after 
modifiution. 

* Vented tap inri bottom 
pineti for cooling efficiency, 

* F! in M construction provid&i 
unlimited applkitions 



CONSTPtUCTION] . — 

The "DTf" Blank Disk Top Electronic Enclosure i are designed to blend irtd complement 

today's modern computer ffquipment and can bit used in hnth industrial and home. The 
end pieces are precision molded with an internal slot lall around) to accept both top and 
bottom panels The panels are then fastened Id 34" thick tabt inside the end pinces to 
provide maKimum njidity to the enclosure. For eate of equipment servicing the rear/ 
bottom panel slides back on slatted tracks white the rait of the enclosure remains in- 
tact Different panel widths may be used while maintaining a common profile outline. 
The molded end piece* can also be painted to match any pans-l color scheme?. 




Eneloiuro 
Modp] No. 


Pinol 
Width 


PRICE 


DTE-8 


8.00" 


$29.95 


DTE-11 


10,65" 


$32.95 


DTE-14 


14,00" 


$34,95 



SIO.OOMid. Onltr - U.S. FundjOnly 
CpIII. Rnldwiti Add 6K Sain Ti> 

Posijb* — Add 594 plus S1 [nturtrica 



Spk Shnis - 2U 

S«nd 4W Poupga tor your 

FREE 1981 JAMECO CATALOG 




ameco 



PHONE 

ORDERS 

WELCOME 

{415)532-8037 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOBEWAY ROAD, BELMONT, CA 94002 
2?81 PRICES SUBJECT TO CHANGE 



JOYS 



JS*K 





JtvSK 5K Linaar Tapar PoW S5-2S 

J5-1O0K 1MK Llnur Tapar Poti $4-9& 

JVC JO 40 K 1.2) Video Ccn.il roller in ca» . . . S5.9S 



AC and DC Wall Transformers 




Part No. 



AC 250 
AC SOQ 
AC 1 (TOO 
DV9JDQ 
DC 9O0 



Input 



njw/eoHi 

115V«OHz 
117V/B0HI 
117V/60H) 
12rjV/60Hl 



QurpuT 



12 VAC 250m A 
12 VACGOOrnA 
II VAC 1 imp 
9 VDC 200mA 
9 VDC 50OmA 



Purl 



S9.9S 
S4.95 
*S-95 
S3.26 
S3.95 



CONNECTORS 



DB2SP O-SobminiaturA Pluo $2.95 

DB25S P'Subminiatwra Socket S3.50 

0551226 Cover for DB25P/S ........ S1-75 

22M4SE P.C. Edgi (22/41 Pin] *2JE 

UGSFJ/tJ BNC Plug .,,......,... >1.79 

UGS9/U BNC iick *3.7fl 

UG175/U UHF AdiPiar S ,4B 

S0239 UHF Pinel R«B S1.29 

PL25S [JHF Adpptit $1.60 

PL253 UHF Plug S1.G0 

UG2O0/U BNC Plug 11.79 

UG1034/U BNC Bulkh.tJ R«p $1.29 

TRS-80 
16K Conversion Kit 

Expand your *K THS-80 Synem U 1UK. 
Kit comci complela with: 

*S bi. iVMo290 4UP041GM-|1G) 1&K Dyn. Rami (-NS1 

* Doc u itib n tat io n for Convulsion 

TRS-16K2 meons $49.95 

TRS-T6K4 -260NS $39.95 

JE610 ASCII 
Encoded Keyboard Kit 

\ 

Th* JE610 ASCII Kav-tiOirrJ Ki| Can bo l-nlBrlacad into 
man any eomouTar v-f v. m '- . Tha hit pornai copnplat* 
with an InduitrJal grc:la kavbDard j'^iich. Buainbiv 
tSI'kaval. IC'i, i«ckata, connector, cltcfronlc compD- 
nanli and a rJDjJjIa-iidocJ printed wklng board. Tha 
kcrfboard »»**r j rtb.y raqurrai *5V V 150jy.A and —12V 
& 10 r'rtA for oparaiian. paaiurai: CO kayi gortnrj'.n Tha 
120 cha ractar i r uppar and lawar caaa ASCII let. Fully 
buff«TBdi, Two -iter i-iosins Key? provddatf for cuato^rp 
ap^licaliDrii. CoPS lack for -juuer ■■zasc c: niv a in ha chBTBC 
itn. UtIIEzata 237& (4a-pirt) ancodtr raad-only m«mory 
en i d. Outpusi dlracTly compBiibla with TTL/DTL or 
MOS logic array*. Eaty intarfBcino with a Ifi-pin dip or 
.S-olnadg- connector. Sua: 3-ft"H X 14H"W xSVO 

JE61Q/DTE-AK (» picmr-yi h>qi>o) . . . $1 24.95 

I Cfi in V it K-^ayKayooard.Pceoaro, * ttq QR 

Jtb 1 U ISIt 4. Component! [no case), $ /y.»D 

KS2 iSl'Kay Kayboard ^Kaybaarcf only} . . ,$ 34.95 

DTE-AK (caie only — JiH"Hxll"Wxa*"D]$ 49.95 

JE600 
Hexadecimal Encoder Kit 




FULL 8-BIT 
LATCHED OUTPUT 
19KEY KEYBOARD 



Tha JEGD-D Encoder Koyboard Kit prowidai two laparata 
haxadacirnal dHglT.1 prodocad (rein tcquvntial key ontrnj-j 
to allow diract p rogra mm I ng for 8 bit mieroprocauor 
or e-bii rutnsofv circuit*. Thraa additional kays ara pro- 
vided for uter oparatlon> with ona having ■ taiftabla 
□ u'.p'jt available. Tha output* arc laTchud ar\0 martiterad 
wiin A LED raadoui*. A[to Included i»# kay antry itrobB. 
Faaturaft FulJ fl-bn latchao output for mitr op rocanor 
u$a r Thrcn uiArdaf irm key* with ona t»mg butabia 
oparaiian. Daboonca circuit provided for *|.l 13 key* 
9 LED raadputi to vonfy antrlat, Eaay interlacing wnh 
tta-ndnrd 16-pin (C -cprnffctor. Only +SVDC raqutrad 
tor oparation. Si^o: 3S"H jt 8*"W x 8K"0 

JE600/DTE-HK ^ pictured above) . . . .$99,95 



leCTirt !/:• Bv*** Hejcadpc Keyooaro, ten ac 

JLOUU I\I1 PC Board ai c mpriti, tno caic) . . i>0£4.90 

K19 19-Key Kayboarb [Kayboartt only) .... $14.95 

DTE-HK [oa« onty ~Jii"Hwi»i"w»ii*"o> S44.95 ■/ 



rH 

CD 

C 
> 

3 



CO 
CO 



115 



apple II phi/ 

With 48Kof s 
memory! 

$1042°° A 

With Itia ixj/ctt,i*e of 
Irte APPLE II / 

select tram the below 
SPECIAL PfUCIHG- 

/ 
Ban- prune, $599- 
Orzill"io,i! its 
0)1* II 47S 

SsrPrrmer Crf J79*' 
StiDRMod 23" 

3*jy OOSelect 3J"| 
Video tOO 12" tip 
FirmwareCurd 149' 
UHPlafKACjUe 5 1 




74LS0O 

74LS02 

74LS03 

74LS04 

74LS08 

7«LS09 

WLS10 

'MLS3 

74LS21 

74LS2! 

74LS26 

MLS27 

74LS30 

74LS2-2 

74LS38 

74LS42 

74LS4B 

74LSS1 

74LS54 

74LS74 

74LS7 5 

74LS83 

74LSSS 

74LSBG 

74LS9Q 

74LS93 

74LS107 

74LS112 

74LS113 

MLS122 

MLS123 

74LS126 

74LS13B 

74LSI51 



ll/appkllplu/ 

WithSOKpf 
memory! 

$1259°° 

■ Switch ftwn"APPLESOFT"to 
"INTEGER BASTand back again. 

■ WithOiscOpefatiNgSystem 
D0S3.3 run PASCALprogfam 

without needlora PASCAL card. 



.26 74LS155 

.26 74LS1$e 

.26 74LS160 

26 74LSr6l 

.28 74LS162 

.26 74LS163 

.26 74LS164 

26 'MLS 165 

.28 74LS170 

.26 74LST74 

49 74LS175 

.26 74LS190 

,28 74LS193 

32 74LS195 

.32 74LS196 

.65 74LS221 

73 741. S 240 

.26 74LS241 

.36 74LS243 

36 74LS244 

60 74LS245 

44 74LS263 
.95 MLS257 
95 74LS258 
.69 74LS259 
69 7JLS2 79 

45 74LS283 
.38 74LS293 
.43 74L529B 
.48 74LS366 
.96 74LS367 
.69 74LS368 
69 74LS373 
.44 74LS374 

J 44_ 7415366 



fEPROMS 
2716k*h *1S 



mam 



2n4L300ns$3*> 
21PtL200nsS4™ | 

NE555V. 

S033C $265 1 



oo 



$649 



bore„ inc. 



APPLE EXPANSION KM J 
16K Memory Add-On 



— 



COLOR 




$397 



00 



13' 



$ 124 9S 

■ pp l i do<h / crt u i im 

* On Sena Mini wtfi one year «*s 

mumsUSUsax-aysaicsitBniKti. 

California Computer Systtro 



'17* 



$ 39 c 



. LOGIC 
tirKDlE 
T HIT 



BUY FIVE OR MORE fOR 



.516.96 each 




VMIAGEREGUUTORS I 



1< Ci I i*. NOV n, M| 

™ot iv not ,t 

^IS -^* 'uOi iv 



20 SN7440N 
22 SN7442N 
22 SN7443W 

24 SN7445N 

22 SH7451N 

28 SN7454N 
35 SN7474N 
49 SN7475N 

29 SN74S2N 
29 SN7492N 

28 SN7493N 

25 SN7495N 

23 SM7498M 

29 SN74122N 

24 SN74136N 

MSM5832 ^^^^-T 
MICROPROCESSOR I H 
REAL-TIME CLOCK 

bMI «f wjnlvfl mi. ri-tjfM ■+%*! jf«i'u -i...-. Tn, . 

CYIUI torn-*.-., «.-H4ie- Inn* Mb 1, towi.ia Sw 10 

»4t l«WUM i B-" 1. dm nl 5f r.«>v[Hi IMNUTI 5 

HOURS OAT OP vWtCX PA'I MOM" **« U*fl Dili. 

<^l'. i.i-l.ynB, I !.' ftl'F'i «h.DMlwr 'j t.-n j-:| 

Pull Q^>«i '-.... -.L ..■!. 1714 ..... 

in,*> Bvnim 



SH7402N 
SMr.-.fHH 
SN7408N 
SN7410N 
SN7412H 
SW74I3H 
SN7414N 
SN7416N 
SN7417N 
SN7423N 
SN7425N 
SN7430N 
SN7437N 
SH7438N 



22 SN74141N 

57 SN74151N 

78 SH74153N 

78 SN74154N 

20 SK74155N 

20 SN74157N 

32 SN74160N 

32 SN74161N 

1.05 SN74163N 

.50 SN74164N 

.46 SN74165N 

.50 SN74174N 

,70 5N74175N 

39 SN74180N 

95 SN741B1N 



TRSW 
*4395 

I KIT CONTAINS 
IDIPSWITCHES 
I AND DETAILED 
llNSTnuCTlONS 



95C 



COACORD 

COmPUTCR Psoroc I : ® » ® « 

componciiTi 



YCtSlOAlP S1.60 
rVtCOSOP 1 .1 S 

MC135SP 1.50 

LMjBON 1.75 

fVC565M 1- 

MC 1458P 



1971 SOUTH STATE COLLEGE 

ANAHEIM. CALIF. 92806 



CIRCLE 58 ON FREE INFORMATION CARD 




mlT^689 



No"Glitches".Su,rg« 
Or Interference 



«£P° 



BULLET ELECTB6IICS 



P.O. B0X401244R 

GARLAND, TX. 75040 

214 . 278-3553 
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Sound Effects Kit $18.50 



Pi; 






ThflSE-Oi nicamplalel-i. LhH 
crjnL»ini nil tht piFl* 16 LWlId ■ 
progrilTliTiHWD l-minrt .iMlCta 
■]<,■- r r.ii ." r:r".-ij-n! ground 
Li-it nc* Tlin lnilium*nt» 
SNrurr Sound Chip, (he 
tKwrd P'rovidui tanks ol MINI 
DIP iw-.CL.h« ind pdIi to 
program the vintmi com- 
EMnalrOru ol . r .e $LF Oscillator 
VCO. Nctie, L.Tir !;iif]i «,nd 
Ernnj-lofnj Control* AOu'dOp 
Amr> IC is tiled lo implpmBfit 
an Ati-uj-iit)..? Pulifl Goneri- 
Cor, Livel Comp*rnlor ind 
MuLUplix Oicillilor lof wen 
mot* vtruLitJty Thi S"*"" x 5" 
PC Board 1«Alur>» m proiotyp* 
area Eg allow tor us-r artrjen 
Circunry E*»i>i>" programmed 
Ed duphcaLt Exproiloni. 
•^tiBEflt Guns. Sttam TraJna, at 
tlmoit an animate numbti of 
oihr*!- (Ofinda- The unn -ha* t 

nvulliplo OE appticflHOns. Tba 
low pr.c-p mrhide* all parti. 
IKfrmfily manuat, proflrammmg chaha Unit detailed 7Q477 chip 
specilicaiiora I. inns on a. SV turLEaiy InPE PDudcd On bosrd 
1O0MW amp will Otive a smal? 3p4ake<- Snectly or tn* unil can be 
Connected 1o your stenxi wilh incTed.bl b fMuiti 1 iSoukflr nal 
iKtUdtdJ. TM77 It IftCruded. Available separately I cm ij. 15 each. 



2N3055 1 1SW NPN POWER TRANSISTOR TO-3 
Most popular transistor for power ,- — -^ 

supplies, audio amps, switching, etc. l "*4lIV 

Limit 20 per customer 50$ Each J 



PARTS 



1HSJ.50 

1N516-:- 

.-1mzG.£ 

1N»90 

4043D 

CO*0« 

MPS A2P 
JSC.B-19 
CD'511 
CD4HJ2G 

CD«10 



13V SW Zervar 

35V SW Zftnfli 

6 ?V 4GQMVJ Zener 

100V 12A High Sp«d Drod4 

400V EjA Teibic TO-6fl 

PL,L CMOS 

Quad CornparailQr 

SPN Gen Pur TO- K 

Hinh Frextuency SPN TO-affl 

BCD ID 7 S*g Decoder/Latch 

Decade Cdunicr *'? Secj Out 

Outd Analog Switch 



SATISFACTION GUARANTEED OH ALL HARTS AND KITS-. EXAMINE 
FOR lo DATS 1F NOT PLEASED RETURN IN DHIQENAL FORM FOR 
, REFUND. INSURE FOR AMOUNT IF PRODUCT VALUE 14 OVER Jin 



BANKRUPT Game Manufacturer 
Dumps Computer Backgammon Game 

The Engineers designed this one too good, making U too 
costly to be competitive. Result . . . Chapter XI. We bought 
all the parts and can offer the unit as a kit lor oversow olf 
retain 



DJSPJJVFO^T 

WILL VERIFY" 

THE NUMBER 

OF PIECES 

ON ANC 
u . POINTS 

You gst: 
Double sided glau PC 

Board 
Powerful 3435 Micro 
ProcBHor Chip 
two 271 & stylo mask ROMS 
RAM Chips, LED readouts. 
Keyboard, Instructions 
AC Plug transformer 
p^K 6035 and program ROMS Only 
t—F^r wilh schematics, $12,00 



SUILT |H 
COMPUTER 

AOLL 



PLUS *UJeH MOM 



^CifJrT WOVE 
ALLOWS TO 

ClEAftEHTRt 
TO ALLOW 
N£W yove 



S3S.95 

InclLfdoa Caa* 
Doaa nel include 
player piecei 



7 Watt Audio Amp Kit $5-95 

SMALL. SINGLE KV&FIID >C AND COMPONENTS FIT ON A 3 ' n IT PC 

BOARO | INCLUDED) RLNNSON 1W0C GREAT FOR ANY PROJECT THAT 
NEEDS AN INEXPENSIVE AMP LESS THAN 3% THt? @ 5 WATTS 
COMPATIBLE WITH 5E-01 SOUND KIT 



Overvoltage Protection Kit $6.95 

Protecl your expansive equipment (rem overvoltage 

conditions. Every computer should hav« one! Work* with any 
Fused DC power source from 10 to 20 volts up to 25 amps, 



Super Value Power Transformer 

Well made, open rrame Erans-Hormer wiih mounting ears Build B 
-5 and ±\t supply with Inexpensive parts. Pre* ichematics of 
several de*tgnS, Primary 117VAC SEC *1 1&VAC <ffl 5 A SEC 
U2 15VAC@.5A SEC *3 BVAC @ 2,5A- ORDER: 

SPECIAL BQHU&OrdOf 2 BET- 000 6 

Got free 723 votlago $2 95 Each 

regulator td 



• NOC-O-P-'i 

< 1EKD CHECK MO OR CHARGE CARD NO. 

• PHONE ORDERS ACCEPTED ON VISA AND MASTEiHCHAROE ONLY. 
> ADD 3<h FOR SHIPPING 

■ TK. RES- ADD JS STATE SALES VAX 

■ FOflEIGH ORDERS ADD t&\ (EXCEPT CANADA] W . AlflMAtLj 
U.S. FUNDS ONLY. 

(214) 278-3553 



The Greatest Breakthrough 
In Electronic Music Ever! 



Car Horn? 
Toys 



Huttc Soma 
' Slore Dlaplay* 



Super Music 
Maker 

REVISION 2 

$14*95 

(Basic Kit) 
Poes net mcluda tpoiket 
smtctrts or 270$ POM 

Now you can play nund reds of songs using the Bullet Super I 
Music Maker. The unit features a single factory 
programmed microprocessor IC that comes wilh 20 pre- 
programmed short lunes By adding the additional PROMS I 
(?70qVs.) the system can be expanded id pl&y up to 1000 
notes per PROM, Jusi think . . a compact electronic 
instrument that will play dozens, hundreds or even 
thousands ol selections ol music The kit comes with alt 
electronic components (iwa ihe PHOM), and a drilled, 
pJaied and screened PC Board which measures 4" x 4W". 
The 7 watt ampiirier section is on the same PC board and I 
drives an A ohm speaker (not included), from a whisper lo 
ear splitting volume Since the unit works on 12 VDC or 12 
VAC, vehicle or portable operation is possib-e Whai do | 
you gel tor $24.95? Everything but a speaker, transiormer. 
caatn twitches, and PH0M. Additional 270B albums I 
containtng poputar tunes are available tor $1S,oo each or 
you can program your own PROMS using information 
provided With the kit insiruclmns. LtSlS Of available PROM I 
albums are available on request (Ncto: Unit pftya 
alActranie mustc one nofe at a ume, jf is not post rofe ro ploy 
chords or a moiorJy with harmony simultaneously.} 

* Ertveiope control gives decay lo notes. 

* "Next tuhaf leature allows sequential playing of all songs. 

* On board inverter allows single voltage (+121 operation. 

OPTIONAL ACCESSORIES 

DtP Switches One 3 pos., One 5 pos. 2.00/Set 

{Can be directly *old*r*d to PC Sd. to access tunes) 

Rotary Switches Two 5 position r..>LVSc-i 

(For remote wiring to PC Bd. to access tunes) 

Attractive Black Plastic Came S.SO 

Wall plug Transformer 3.00 

(For operation on 1 17VAC house voltage) 
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Fall '80 TEST EQUIPMENT 
Electronic Component 
Catalog 



We carry the Following: 

TEST EQUIPMENT 

• UK 

• LEADER 

• VIZ 

• BECKMAN 
. HITACHI 

• GLOBAL SPECIALTIES 

• DATA PRECISION 

• HICKOK 

ELECTRONIC COMPONENTS 

• JAPANESE i. MOTOROLA Tramralori 
IC'i. FET. Diodo 

• Capacitor* 

• Resittors 

• Connector*. Cvbltf 

TOOLS 

• Wellpr. Un.gJT XcellilO. Vaco CSC 



FREE 128 Page Book 



uuiniG ukuckvk KiwcMiin 
Ai WHOllVUl COST , " 




• Over 10 million components in stock to serve you 

• Over 20,000 sq. ft. of warehouse in the East & West 

• NO MINIMUM/NO SHIPPING on orders over S1 00 L 




-SVEA 



® 



P.O. 6ox 40325 Cincinnati OH 452*0 

Dapi. Radic-ElK1ronics 

Phone. 



.Z'P- 




CALL TOLL FREE 
800-421-2641 

Local: 513-874-0220 

Tele*: 1 82 392 
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More CFR Spectaculars!!! 



Parallel Input 'Correspondence' SELECTRIC 
TYPEWRITER/PRINTER TRS . 80 

Features: COMPUTABLE 

• 15- Frame. 132 Column* COMI 

•Takes Std. Ofllce 

'Goll-Bill' Element! 
•Parallel T1 Input 
•IBH 745 Primer MkHMSmi 
•Upper & Lower Case ASCII Inl 
•Used, fiscnndllloned Terminal! 
•Ideal lor Ward Practsslng 

• Use as a Typewriter, Tool 



Svtoiist to Chang* 
r>i Ait tfittl 




Complete, 
Reedy to Use 



fluff 
•659.00!! 



case style 
ma y differ 



Replied mont Line Card Included; Ho Typo Element Included 
'Add J 20.00 lor Handling A Packaging. Pay Shipping When Delivered 

T|j IBM Technical Da I a for 'Seleetric' 520.00,= , 

™ -Q1T OUR BARGAIN -PACK ED PERIPHERAL FLVERII- if 

DAISY KSR ASCII TERMINALS — 

Featuring: 
•IS" Frame, 132 S 156 Columns 
•IE S 30 Characiers/Second 
•Dual Pilch |1D. 1Z Chan. /Inch] 
•Diablo "Kytype" Prlnttr 
•Plntlar Function w/ T/60H & 1/46'V Slaps 
• Simple RS-232-C ASCII I/O 
Includes Operand's Instructions. Schpmalics. Elc. 
Add $40 lor Shipping Crate. Pay Shipping do Delivery 

Syitem 75 Daisy Terminal*. ., * 1 499.00 

BARGAIN "FLOPPY" DRIVES 

Removed from service, built by MPI Div. 
of Control Data. 9400 Series, takes 
Shugart-type 8" diskettes. Good cond., 
may need some service. Incl;: data, schem- 
atics, etc. 

Only *229.0O„ 

Buy 3 and SAVE BIG! 3 /*599,00 rim Snipping 



t^CFR 

.-t Hi 




Associates, Inc. 



Han nfl.nr.ns * ^ PHONE BRDErtS 

MAILORDERS: ^ 617/9T2-6S36 

Hon 144. Newton, N.H ,s. ■,, 

0385S M,ir,1i:inl\irn,e ,S VISA 



WAREHOUSE 
IB Granilc ST 

Haverhill. Mass. 01830 
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G3©ML1WS8 



POIY PflK/v 



FEATURING THE BARGAINS OF THE MONTHII! 



Is The 
World's Largest 

^FsSSB? supermarket 



Bargain #1 



TEAC 3" ILLUMINATED VU METERS 



• For Use Wfth 
Tape Docks , 

Amplifiers, 
Mixers. Etc. 




Features include; heavy- 
duty 1 volt basic move' 
inLi-i. '12 volt oflaol ig!-: 
mg, and large bold legends 
Tor easy reading or a 
glance. Each & calibrated 
-20 too OfcMBI&CkL +1 to 
+ 3 D& {Red). Pius O-i oo*, 
S N scale (Black I 



style, completely clear 
plastic tens over while 
laceplate Each 

comes wcih "crimp-on" 
ring terminals and lou; 
S/&" long ml studs Size 
3-1 /a" x 2-3/4" x 1-1/2' 

Cat He. £749 W(: fioLl 



Veeder-Root e digit counter 



Non-resettable 6 -Digit; r-euniera >ur> Ircm lo 
999399 Etedro mechanical assembty requires 
1 !5 VAC. 60 Hz. a walls Speed 1000 courts 
mmuiG 3 S x 2 window reveals black digits On 
white back ground Gray wnnkle'fmish melal ea$e 
measures 3-1 4x2-1 2 * l-5'8 10 insulated 
wire leads have quick-conned lype spade ter 
nuMls Cat, No. 5ii3 Wl. 2 lbs. 



BLOCK" FANS 



* US VACU 



* Lightweight? 

Only 4 ■ ., *q. IV] deep! 

10.99 



For cooling Mushing 
heating and ventilating' 
Quiet 4 dependable 
Ligirtweigril. flame retar- 
dani 3 blades or better 
tsorry no choosing) 
Removed Irom new 
equipment 
Cat, No. 310B Wt. £lbi. 



CLINTON COMPUTER -TYPE 12" CRT 



Bargain "2 



Features include, 

Electrostatic Focusing 
Altjminaied Ph0$ph0ru£- 
Gray Screen, and .slandara 
7-pin base The tube 
typically operates al a 
healer voltage ol i2 6V " 
1 50 mA and 02 voltage or 
400V Wt: 11 Ibl, 
Cat. No. E751 



• Used for Computer Terminals 
Oscilloscopes, etc. 



* &0% Electromagnetic 
Deflection 

$35.95 




•Bonded 
Screen for Max. Safety 



TOUCH TONE KEY PAD 

Complete electromechanical switching assembly 
features 12 SPST momentary switches In s 3 x 4 
matrix configuraiion with standard telephone pad 
spacing Key caps are pre -numbered thru 9, * and - 
in white on gray background Also includes gold- 
liashed contacts, angle mounting bracket, and S insu- 
lated, color-coded leads w/apade type connectors. 
IOC's ol applications including standard telephone 
replacement Conslrucled ol shoclwesi slant ther- 
moplastic and metal Size 2-1/4" x 3-1/4" x 1-1/4" Cat. No, 




NICKEL CAD BATTERY PAK 



Bargain #4 



• Build Your Own 
£ A Touch-Tone Dialer 
Hex Encoder 



$7.88 



Bargain #6 



• 1 "AA" Size Cells Connecled I n Series 

• Comes In 2-7/8" x 1 - 1 ,'8" x 2" I nsuOled • 1 2 5 VOLT iv*=SSffi-"= 
Plastic Case IP.clure Shown Less Top Hall „„ * « 

oicasei 600 mA 

• Easily Accessible Top Mounted Solder Tab 
Leads 

• For Use With Radios, Tape Recorders. 
Communications Equipment, etc 

Ship WI.IM. Cat. No. 6676 



$11.24 




Send For Our FREE Catalog Today 
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Featuring the Largest Selection and the Lowest 
Prices on a wide variety of quality electronic 
products, including: Computer Peripherals, 
Solar Devices, Speakers, Audio Equipment, and 
much much more! Take advantage of our 25 
years as America's foremost supplier of dis- 
count electronics. 

^pUljk For Faster Service 
6 B Order By Phone 
^^"* 1-617-245-3828 



ORDERING INSTRUCTIONS 

Indicate in adjacent brackets 
the quantity of Bargains desired: 

Cat.No, -If \ Cat. No.Of \ Cat. No.Of 

| 6748 'I / 6751 £-\ I 6113 **l 

Cat.No.jl,' \ Cat.No.C/ \ Cat.No.C/ 

6818 M-V / 3106 Ol / 8876 «V 

• Complete Coupon Section 
• Cut Out Along Dotted Line and Mail Ad to 

Poly Paks,P.O. Box 942 , RE2 
SOUTH LYNNFIELD, MA. 01940 



POIY 



INC. 



Total Amount of Order $ 

Pl.aio Add $2 iich far Postage a. Handling 

NAME 



ADDRESS- 
CITY 



-ZIP. 



STATE 

Enclosed Is D CHECK. D MONEY ORDER 
Charge my D MASTERCAHD □ VISA 



ACCT. * . 

D Send me your FREE catalog 



EXP. DATE 
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INTERNATIONAL ELECTRONICS UNLIMITED 



CERAMIC CAPACITORS 



lpf ZZpl S6pf 120j>f 270pf 


.0047uf 


.030llf 


5pf 27pf SSpf 150pf MOpf .OOluf 


.aiuf 


.OSOof 


7pf . 33pf 82pf ISOpf 470pf .(MlSuf 


.015uf 


.luf 


lOpf 47pf lOOpf 220pf tOOpf ,003uf 


.OJJuf 




lpf - .OSOof .luf 






Total EA. PK-10 PK-100 EA. PK-10 


PK-IOO 




1-1000 J.JO S .95 6. SO .25 1.25 


9.00 




1000- .JO .85 6.00 ,J5 1.10 


.5.03 





CERAMIC CAPACITOR KIT 

CK-c? Sea. of the above values til .50 

CK-C3 10m. of the above valgus 20.50 



POLYESTER FILM CAPACITORS - 100V * 101 



.OOluf S.1S 



EA. PK-10 PK-100 



,O015uf 

.OOJJuf 

.0033uf 

,0047uf 

.OOiSEluf 

.□luf 

.Qliuf 

.02!uf 



.15 
.15 
.15 
.15 
.15 
.15 
15 
15 



.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 



EA. PK-10 PK-100 



6.50 ,033uf S.20 1.00 10.00 



7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 



.047uf 

.oeauf 

.luf 

.15uf 

.22uf 

-33uf 

.47uf 



.20 

.25 
,30 
.35 

.40 
.45 

.50 



1.15 
1.30 
1.75 
2.25 

2.S5 
2.75 

3.50 



10.50 

12. DO 
13.50 
14.00 
20.00 

25.00 
30.00 



TOTAL QTY. 1000 PCS, -101!. 50O0 pes. -15S 

POLTESTEP. CAPACITOR KIT 

5 ea of the above values S14.9S 



TANTALUM CAPACITORS 



,luf/35V 

.22uf/35V 

.33uf/35V 

luf/20V 

1.5uf/20V 

Z.2uf/20v 

2.2uf/35V 

3.3uf/35" 



10 
.25 
,25 
.25 
.25 
.25 
.25 
.28 
.30 



4.7uf/l« 

4.7uf/25V 

6.8WSV 

6.8uf/15V 

10uf/20V 

15uf/6V 

15uf/20V 



solid dTpped 

10 
30 

35 



.28 
.39 
.35 
.35 

.40 



22uf/16V 

22uf/35V 

33uf/6V 

33uf710V 

47uf/6V 

47uf/15V 

56iif/6Y 



.50 
.60 
.55 
.50 

M 
.65 

,<!5 



■o 
.40 
.55 
.45 
.50 
.50 
.55 
.75 



TANTALUM CAPACITOR ASST. 
5 ea, of above - 



lufin 
lu/JOV 

lu/ISOV 

7. UlWt 

7 7u/S3* 
l.iiliim 

i./u/ioy 

su/asv 

I0v/14* 

I0u/7S« 

I0«/Jo* 

IOu/15D* 



ELECTROLYTIC CAPACITORS - axial 

1-J IO-»9 100- {.■ 10-as 

,11 ,0S ?2v/ISr , IS .13 

.17 .10 77u/SOV .It .14 

.15 .12 sin/!*.,' .ie it 

■ 12 ,14 47V/2SV .11 .11 

.12 .1H 50u/?SV ,11 .14 

-1? .10 100v/lO* .10 .It 

.14 .11 150v/2«V .23 .20 

.12 .10 ZZQu/iaV .2] .21 

.10 .06 220.I/25T .25 .22 

.11 .10 irovnsi 33 .:s 

-12 .10 looouns* -»? .45 

.13 .1] tootiu/sav 1.04 .OS 



SOCK F7TS — MS* FN I LL 10U4J T 



8 pin 
14 pin 
16 pin 
18 pin 
24 pin 
28 pin 
40 pin 



100 

.16ea 

.19 



.18 pk-10 

.21 pk-10 

.22 Pk-10 .20 

.28 pk-8 .26 

.45 pk-3 

.50 pk-3 

.70 pk-2 



.55 

.03 



TRANSBTORS 

2N3904 NS1I TD-92 S.2Sea 10/51,65 25/ S3. 25 100/ SI J. CO 

2H3906 PltP 10-92 S.25aa 10/51,65 25/53.25 100/S12.00 

2112222* NPN 10-18 S-45aa 10/S3.SO 25/58. 00 100/529. 50 



DIODES 

IN4143 (1H914) 400m. 15/51.00 10O/55.0O 1OO0/S40.O0 
1H40Q1 50JMV 12/51.00 10O/57.0O 1O00/560.O0 

IN40D7 ID0QP1* 10/51.25 100/511. CO 1000/510.00 



VOLTAGE MCQULATOnr, 



LH320T-5 negative 5 V" reg (7905) 

LH32QT-12 Negative 12 V reg [79121 

LH320T-15 negative 15 V reg (7915 ) 

LM340T-5 Positive 5 V reg (7805) 

LM340T-8 Positive B V reg (7808) 

LM340T-12 Positive 12 V reg (7812) 

LN340T-15 Positive 15 V reg (7815) 



104.CWONJ3S.O0 
I5«'« OFF ONS50.00 
1.19 
1.19 
1.19 
1.19 



1.19 
1.19 
1.19 



DISCRETE LED'S 



JunoO LEO 
.?0"dia. diffused 
Red. Clear or While 
Green or fellow 

5UBK]K[tuRE LED 
.I25"di4, dlltuscd 
Red or fl-i'.i- 
Dretn or Yellow 



10/51.00 25/52.00 1Q0/52.OU 
7/S1.00 25/52.95 100/54.75 



IO/SI.00 25/S2.0O 100/ Sit-in 
2/51. 00 25/S2.HS 100/59.75 



TTL 



7400 5. IE 

7401 .16 

7402 .16 
7(03 .IS 

7404 . 20 

7405 . 25 

7406 ,20 

7407 .20 
7400 .27 
7409. .2/ 
7410 -18 

7415 .29 

7416 .20 

7417 .20 
7420 .20 

7425 .39 

7426 . 35 

7427 .25 
7430 .26 
7412 .20 
743/ .20 
7438 .10 

7440 .18 

7441 .59 

7442 .35 



HK'iOFPONMJ.W 
U>> OFF ON $50.00 



7444 
7445 
7446 
7443 
7450 
74S1 
7453 
7444 
7460 



7464 

7465 

7470 

7472 

7474 

7475 

7574 

7400 

7402 

7483 

74 E5 

74 86 

7409 

7490 

7491 

7492 

7493 

7494 

7495 

74% 

74105 

74107 

74121 

74122 

74113 

74125 

74126 

74132 

74141 

74145 

74148 1,25 

74150 1.35 

74151 

74153 

74154 



.30 
.49 
.32 
.10 
.49 
.45 
.35 
.25 
,66 
.50 
,42 
1,75 



.35 
.59 
.35 
.35 
.48 
.35 
.35 
.39 
.39 
.SO 
,50 
,7S 
.35 
.50 



74155 

74156 

74157 

74156 

74160 

74161 

74102 

74163 

74164 

74166 

74170 

74173 

74174 

74175 

74176 

74177 

74180 

74181 1.85 

741232 .35 

74189 .50 

74190 1.15 
741S1 1.15 

74192 ,50 

74193 ,79 

74194 .65 

74195 .69 

74196 .90 

74197 .75 

74198 1.40 
74195 1.25 
745200 3.75 
74279 ,65 



.05 
1 .50 
1.25 
1.05 



.35 



8OD0 (SlgnetEcO 
8263 2.95 0267. 



9000 
9601 



Series 
.25 9602 



CMOS 



4000 Series 
4000 S.25 



10 (t OFF ON $15.00 
IS?! OFF ON $50.00 



4001 
4002 
4006 
4O07 
4004) 
4009 
4010 
4011 
4012 
401 J 
4014 
4015 
401* 
4017 
40'. B 



CMOS 
4020 

4021 
4022 

4023 
4024 
4025 

4027 
4025 
4030 
403S 
4040 
4041 
4042 
4043 
4046 
4049 



.95 

,30 
,7S 
.22 
.59 
.05 
.49 
.95 
1.15 
1.20 
.95 
.85 
1.69 
.45 



4050 

4051 
4066 
4069 
4071 
4072 
4073 
4070 
4081 
4082 
4518 
4S2S 
4585 
4901 



.45 
1 . 15 



.30 
1,25 

1.50 
USD 
.59 



IMMEDIATE DELIVEEI 07 QUALITY RESISTORSi 
METAL FILM RESISTORS, 



H2TAL FILK III 

RN60 !P, :,!-.- CRB60FT) 1/4*4U 
Low te«i> coef - 50ppW*c 
.13S"dla X .355 H long (body] 
color banded 



LINEAR CIRCUITS 



LM3O0H 

LM301CH 

LM302H 

LH3D4H 

LM307CII 

LM307H 

LM308CH 

LM3MH 

LM309K 

LM310H 

LM31 1CN 

LH318CN 

LM3T9N 

LH320K-5 

LM320K-5.2 

LM320K-15 

LM322N 

LM3J4N 

LK339N 

LK340K-G 

LM340K-B 

LM340K-1J 

LH340K-15 

LH340K-24 

L1T370N 

LM372N 

LM376CH 

LM380H 

LI1380CN 

LM381T! 

LK382N 

LM385K 

LM3B6CN 

LM387CH 

!([5dbA 

HE550A 

LM555CII 

LM556N 

LMMOW 



I .30 

.28 

.28 
80 

.32 

.40 

.45 
1.05 
1.16 

.75 

.76 

-39 
1,45 
1.20 
.95 
.95 
.95 

.45 
1.19 

.25 
.95 
.95 
.95 
.95 
.95 
.95 

1.2S 
,30 

1.19 
.45 

1.75 

1.75 
.19 
.» 
19 

1.79 

l.M 
.15 
.79 

2.95 



104! Oft ON S!5 IK. 
IS*. OFF ON SSO.OO 

LH545N 

LH565H 



LM566H 

LM566CH 

LM567CK 

LM703H 

LM703CII 

LH709N 

LN709H 

LH710H 

LH711N 

LH723H 

LH7J3N 

LM733H 

LM739N 

LM741CN 

LM741 

LM741C1I 

LM747H 

LM747H 

LK748CH 

LH1310N 

LH1414W 

LH1456CK 

LM1458CK 

LM1496N 

LM1800N 

ULIf2208 

\.lh>?r.1 

CA3046N 

CA3081N 

CA30S2N 

LM390OK 

LM7524M 

LM7525N 

LM7535 

8038B 

75450M 

75451 CN 

7545 2CN 

7545 3CH 

7S454CH 

75491 N 

75492 N 



total quantity ea 
1-999 5.25 

1000- ,20 

5000- ,20 

1O00O- .20 

10 or rort reslston 



pk-10 pL-25 pk-IQO pk-250 
1.00 2.00 7.50 17. SO 
.90 l.OO 7,00 16.25 
.84 1.70 6.50 15.00 
.00 1.55 6.00 13.75 
ndtvi dually packaged 



mned - specify any assortment of values 5,IEea 



10.0 


12.1 


10 7 


17,4 


ID. S 


12.7 


10.7 


13,0 


11.0 


13.3 


ii. :i 


1,1.7 


11,5 


14.0 


11.8 


14.3 



Standard 1 

14.7 
15,0 

15.4 
15.8 
16.2 

16.5 
16.9 



V4LUL5 STOCKED {olurts 
ratal filffl values 

27,4 33.2 
28.0 
20. 7 
29.4 
10, 1 

:.'.■.<> 
ll.t 
V. .- 



22.6 
23.2 
23.7 
24.3 

24.9 
25.5 
26.1 
26.7 



10 ohm to >llw 



34,0 

34.8 



48.7 59. 
49.9 60.4 
51.1 61.9 



40.; 

1 1 . . 

42.2 
43.2 
14-2 

45.3 
46.4 

47.5 

" the alwve values to 
10. or. 1O04 IH K r t 



36. 5 
37.4 
38.3 
39.2 



52.3 
53.6 

54.9 
56.2 
57.6 



63.4 
64.9 

66.5 
E0.1 

m . '; 



71.5 
73.2 
75.0 
76. S 
B0.6 
82.5 
84.5 
86.6 



88- 7 
90.9 
93.1 
95.3 
97.6 



METAL FILM RESISTORS 



MTAL F1L2I til totl ] 2;f' lt1t '. " 

RNSS [R.Otv* CRB14F1T) l/8«att ]llP 5- l? 

Lo» tenr toe! - 50pp»/°C ™»" '™ 

I I .225- Ion, [body) =™^ 



pk-10 pk-50 ok- 100 pk-500 
1.00 4.00 7.50 35.00 



color banded 



20 



3.60 
3.40 
3.10 



10 or more resistors - not indi 



7.0O 32.50 
6.50 30.00 
5.00 27.50 

i dually packaged 



mixed - specify any assortment of values S. 15ea 



10.0 
10.2 
11.0 
11.5 
12.1 
13.0 
14.0 
14.7 
15.0 
16.2 
17.4 
18.2 
19.1 
20.0 
22.1 
21.2 
24.9 
26.1 



27.4 
28.7 

30.1 
11.6 
33.2 
35.7 
37.4 



75,0 

78.7 
04.5 
90.9 

100 
107 

in 



3441 
m: 
475 
; '. ■■ 
499 
604 
649 



VALUES STOtttO 
1,74k 5. UK 11 
36k 11 
5.49k 
5.7Sk 
6.04k 
6.49k 



I.87E 
1.96k 
2.05k 
2.21k 
2,43k 



40,2 127 715 



47,5 

49.9 
54.9 
57. G 
60.4 
64.9 
48.1 
71.5 



750 
909 

1.00k 

1.D2E 

1.30k 

1.21k 
1. 271 
1.30k 
1.47k 
1.S0K 



2,49k 6.81k 
2.74k 7.15k 



2.87k 
3.01k 
3.16k 

1.32'- 



7.50k 
.25k 
.66k 

9.09k 



3* 
11. SK 

IZ.lk 
12,4k 
12.7k 
13.0k 

13. 3k 



mil 
20.5k 
21.0k 
21.5k 
22.1k 
22 . 6k 
23.2k 
23.7k 
24.3k 



14.0k 24.9k 
14.7k 25.5k 



1.57k 9.S3k 
4.22k 9.76k 



4.53k 

4.75k 
4.87k 
4.99k 



1 0.0k 

10.21 
10.5k 
10.7k 



15.0k 
IS. 4k 
16.2k 
16.9k 
17.4k 
18.2k 
19.1k 
20.0k 



26.1k 
26.7k 
27. 4K 

78.0k 
28-7k 

29.4k 
3D. Ik 
30,9k 



t/6 watt 
31. 6k 
32.4k 
33. 2f 

34.8k 
34.5k 
37.4k 

39.2k 
40.2k 
41.2k 
43.2k 

45.3k 
46.4k 

47.5k 
46.7k 
49.9k 

51. Ik 
52,3k 
53.6k 



54.9k 

57.6k 
60.4 k 
64,9k 
68.1k 
69.8k 
75. Ok 
76.8k 
82.5k 
90.9k 
95.3k 
100k 
105k 
110k 
115k 
121k 
130k 
137k 



:s'i-: 
147k 
150k 
156k 
165k 
174k 
182k 
191k 
200k 
205k 
210k 
221k 
232k 
249k 
255k 
2B7k 
294k 
3011 



324k 
332k 

348k 
374k 
402k 
432k 
4531 
464K 
475k 



CARBON FILM RESISTORS 



CARBON F Ul i5! ,„„, qoant ity .. 

l/4»att (B.Oho 825) ,_gg, , 10 

.095"d(a I ,2S0"ior,9 (tody) lu o0- in 

l/2watt (R.Ohm R50} 5$o(j. 'jo 

.146-dla X .354 - lon9 {oodyi TQ0OO- .10 



PRICIKS "' ' '7* "»" 

pk-10 pk-180 pk-1000 
,45 2.00 
.40 1,80 15. 00 
.30 1.70 14.50 
.25 1,55 13.00 
25 or more resistors - not Individually packaged - 
mixed - specify any assortment of values 5.04ea 



VALUES 570tJt£D (ohns) 

.5 3.9 16 69 300 1.2k S.Ik 22k 91k 

1.0 4.3 18 75 330 1.3k 5.5k 24k 100k 

1.1 4.7 20 E2 360 



.56 

i 3g 

1.69 

1.45 

1.19 

.59 

39 

29 

.39 

.45 

.35 

.59 

.49 

.45 

.45 

.29 

29 

45 

79 

69 

.25 

2.50 

.35 

1.29 

.55 

.89 

2.40 

79 

79 

1.29 

1.2S 

1.25 

.45 

.45 

.45 

.69 

3 79 

.35 

.35 

.35 

.35 

.35 

.75 

.89 



1.2 5.1 22 91 



1.3 
1.S 
1,6 
1.8 
2.0 
2.2 
2.4 
7.7 
3.0 
3.3 
3.6 



8.2 36 15D 620 
9.1 39 160 680 

10 43 180 750 



200 
220 
240 
270 



^:o 
no 

1.0k 
:.li 



1,5k 

' if. 

1,8k 
2.0k 
2.2k 
2,4k 
2.7k 
3.0k 
3.3k 
3.6K 
3.9k 
4.3k 
4.7k 



5.6k 
6.2k 
6.8k 
7.5k 
8.2k 
9.1k 
10k 
Ilk 
12k 



390k 1.6H 
430k 1.224 

110k 470k 2. OH 

120k 510k 2.2M 

130k 560k 7.4 H 

150k 6Z0k 

160k 680k 

180k 750k 

200k 620k 

220K 910k 

240k l.OH 

270S 1.1H 4.7H 

300k 1.2H 5.14 

330k 1.3H 5.6M 

360k l.SH 



3 .OH 
3.3H 
3.6M 

3.9H 
4.3H 



•6.2H 

•6.9H 
*7.5H 
■8.2N 
•9.1(1 
*10H 
•11H 
-12H 



(' l/2» 
only] 



POWER SUPPLY KIT 

-SV, *1IV. .15V 

A IvauUtCd l^nrtf iup(,ly TiwLug 
i LLSV/2SVCT iHnihrwr. 3- 
L-HOt *nd 3-U«320T J^u]iH,tj 
co supply , h,- atovt voita.ncs, 
lint sink ],rc^flde4 l«r -SV 
PARTS IritLUOtO 

t r*vuLat«ra 
PC" board 
1 dtode* 

Cjpxetmr lOOO ul 
c*|,icstor sap i 

1 ,'^l,-^,LO[E ID ui 




ea 


$17 


.50 


10- 


16 


.00 


25* 


15 


.00 


+ 


shi 


jping 



CRYSTAL CONTROLLED TIME BASE KIT 



a rod u em ic.cnfi.t9 'hi, lOM iflcy $Mt aucpotj — 
Wr»i a* tm molt surwiir f«^ii*'iciiTi *a>" in/ 
tlicr flf '<■-'■ f-Ln-jtUnt, TJh cryiEil frtiutncj 
auttAtt niy d* CurKd w1 TH i ffrtiMncr cauittr 'ai 
■-i-r*iLt4 ICajrlK)*. All ouc^ulI )r( j/'ciJ 
'in inihit Y4jlT*Sa riftijj 1s 5-ljSJK. L{fh potrar 
4^MulfM™int u*raitj tins git of i 9V ttJltiry li 

EhVt :t,Yn"- loiirct ( -r i CaHMJ1 1 (ri \ 'j^zr tier. 

gull, Tiie ctwol»t*d mrd is fj>H'jntiI to fft 
Cria PCS lldES ar Hiirmna tut H912G> -hlch 
l&I ncacki. 

^RT« [MLUDED 

^15369 LT.ir.dKr 

^019 aurfar 

1-^018 cminCtr 

3-!2of v»r, c«p 

Uof can 

.lgf cia 

^ , VT^lLfl« r« 

iteiir. rai 

3.a7954 "»ii zrjttll 

K tigajrdl ;j S,f 1 J - ' 






I15.50ea 


10-24 


13.7Eea 


26- 


12,50es 



Payment by check, [1,0., UPS/TOD, N/C or "ISA. Add 51.25 for 
shipping/handling in u s, Canada and [Sakico. AOdlLlooal cliirge 
for UPS COD or BLUf LABLE. Other Countries S[ 25 ■( Sr of order 
total, California residents add sales tax- Hi nimutti order S10.0O 
5CHO(31S AMI (.OVEHS MEM OKI1EKS AtC(l'IEI) OS OFFICIAL 
HiHlHASl OHDfUS. 



1NTKRNAT10NAI. ELEGTRO.NIGS UNLIMITED 

435 First St Suite 19 
Solvang, Ca 93463 
805-688-2747 



Tl 

m 
m 

c 
> 

CO 



CIRCLE 64 ON FREE INFORMATION CARD 



119 



4Kx16 MEMORY BOARD with 64 IC chips (2102) 
in sockets. Super deal at $50 the complete board. 

$29 AUTO SECURITY SYSTEM alarm system $7.00 

SPACE MAN toy module PC board w/musical IC 
synthesizer chip. ROM has 5 programs, wierd noises 
blinking LEDs $3.00 each 

DATA STATION CONSOLE w/keyboard 9 inch 
monitor, power supply. Logic boards broken. $80 
Send for details on this one. 

Computer video monitor chassis 9 inch, 1 2 volt used $40 
Computer video monitor chassis 12 Inch, new $50 

FLOPPY DISC DRIVE 8" by MPI, used $175 

FLOPPY DISC DRIVE 8" Shugart, used 225 

FLOPPY DISC DRIVE 5%" Shugart, used 175 

PIN BALL GAME, solid state, hand held, visual and 
audio, bumpers, flippers, etc. LED scoring and up 
to 4 players. Complete PC module w speaker $10.00 
TOUCH PAD solid state w/LSI chip. Bell system 
compatible. For computers & phones $24.00 

12 VOLT GEL-CELLS 2.5 AH $14.00 5 AH $17.00 
12 INCH CRT bonded face plate. New with specs. 
Made for computers. $35.00 

WALKY TALKIES Govt surplus used 
condition. 47-55.4 mc range. With 
schematics. Govt AN/PRC-6 
$25 each 2 for $45. Ant $5 each 

ASCII KEYBOARD parallel $50 
RED LED's ......... 10 for $1.00 

MIN ORDER $10.00 

Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 




CIRCLE 16 ON FREE INFORMATION CAUD 



DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



XENON STROBE TUBE 
S TRIGGER COIL 

'i.7s Yr 




SOUND EFFECTS QENERATOH BASIC KIT 



0* ITS rBlTLILE TO ILJLu Tduii gwh SBVkft lr*(cis OfrtFltH 

hhch/t LFExrmc * rflRTiM. Ml iwplt rou hit* m 1171*77 

tCLWD CHIP *LUi irrr EtCHCD IH BfULLCG UCi (Mit PC VGIIJ 
H KHLMiTie IH ItffiuT lkllluCT|Cl>l» IMII ig.1'? WfEI 
ItWrLE TD IUBL0 * £[n[*jTQ* drVlLE Sf PHUER 101*01, 
LDCOHQllvt, ilfline, L I qPLiHf. [ , CLKXl, LTC. CM! 1ST #(.,OIF| 
Bit IMITSKl CM 4THII HPtk: IMfuttulUftt t«*«f"T(. V«l 
[UPTIV * F<Tu ISAUgiMf AUHTCM, EWHITB1. InlTCHI, ftlt. 
tPfJkJJtj ?IU?J? TMJUtlJTCH t« 9V IITTEIIT. 



C13*U 



S S.95 j; 



Bilic ml CfHll*INIHG 

171*77, PC isipd 

■- niiauei i Lit. 



Itf?2?2 l»*lit|llCII f-3* L|l>¥( 



|^ 



ELECTHONtC WAflHkMQ FLAiHCR KITt 




1VDC MODEL 






0t 



ELECTRONIC 
STROBOSCOPE KIT 



r h:EHnu.'jli lip FCB T«OWLt»»DT I NL 
&A rt"CHT«ltnr. OPTICAL fKWtM. 
OPTKCILLI PtH *4TI0h or F1M, lUKfrtr. . 
►LtLEli, rLVwKE[Ll h ETC. Ik£ ITirciatCnH 
rr: ri£« ll^itp llM^E i« rfjTvjrrlt *< 
thufc FLAM Tuil l to IC DESICH. CMTIrUML 
'*fl|*ILE FL>iM HATE FMrt 1 K-iiuCD* fH L I'd BIT 
CCXE HlTn «LL ec»*-0*i»'1 1 pfrrSLvu |*|i FC iflJHQ, 
_ #t £0*0 *" mi. Ls«5 «BT IWTLkQE CUE. 

SiMj of iciicT 3 t} 'fit i > 3M"L. 




120 VAC 



Xenon 1 o» 




^ 



CHANEY 



i UrtmuniAd'cnhrtt.OQ 

I V**, MC ■cc*p!«l 



P.G, BOX 27038. DENVER. CO. 80327 (303)7.51-5750 



CIRCLE 10 ON FREE INFORMATION CARD 






Dual Trace Oscilloscope 
HITACHI 30 MHz 

■ TV tyric-»pa.rater circuit 

• High-Mnsilivity I niV/div 
[SMMz) 

I It Swaap-time magnifier 
(10 times) 
I j * Z .iaii input jlntanitty 
modulation) 

• Signal dnlaylina 

• X-V o para* ion 
'"/■X, • Trica Rotation 

vj 1 1 ^ ^ S^jF' 1 Modfll v302B 

^J^3 — — ^- — $995 

More sensitive to your input 




PORTABLE thandor 
OSCILLOSCOPE 




• DC-IOBHl 

• 2~ Diagonal CRT 

• SMALL SIZE 

no Ar'uX i 

• ULTMUIW * AUTOMATIC CIRCUIT 
POWER POWER DOWN (OR 
CONSUMPTION UNUSED SECTIONS 




Sand check or Money Order CO: 
P.O. Sox 2208R CuJvar City. CA 90230 
California jojidentj add 6% talis tax 
Minimum Older SI 0.00 Add 92-00 to cover postage 
tnd handling. Matter Charge and VISA welcomed 
Pleaie include your chiarg<c«r<t pu,0NE ORDERS 
numbeF, InCarbank numbtr and «„_ . -, a , «*»« 
upinrltm d.i. ( 2,3 I M1-4DM 



q=^ 



DATA PRECISION 
Pertomranoe in the Ifefct 

3% DIGIT HAND HELD 
DIGITAL MULTIMETERS 

HANDY 
TOUGH 
VISIBLE 
BEST BUY 
ACCURATE 
VERSATILE 
EXPANDABLE 
HI/L0 EXCITATION 

Modal 935 
$159 




8080A 



MICRO- 
PROCESSOR 



*C9S 



EPROM 

2708 I 2716 



(S Voir) 

nv 9 



2114L 



(450 nSi 



SK9S 



4116 *3» 

(200 nS) 



POWER SUPPLY 
5 Volt 3 Amp 
APS 5-3 

1-9 $42 50 

o up S40.65 




CRT 
CONTROLLER 

5037P s 35°* 

25 UP J. 2 S . Ci 100 up (19 00 



MOTOROLA .^ 



MCHCOr 


SUM 


'.' ..r:"'-.'!. ■ 


65 84. 


V-CMOIf 


11.10 


WCHOir 


13 K 


ucamip 


UiM 


VCHZ1P 


733 


WCM21' 


ZOTfi 


WMHfll 


saij 


WTU43IF 


AS J» 


HEMIHf 


Ail» 


UCfllif 


41 3D 


MMIIP1 


39 » 


UCU47f 


its* 


ucMaoa 


13 J 



MtEBiip tea 

MCSS.S3* 7 3 
MCH54f> JO 7 



UCia7BL 1041 



MCUeiP 
mc«ual 

MCMIfirt 

MCH4T* 

uc-inM 



Intersil LED or LCD 

3Vt DIGIT PANEL 

METER KITS 

SULLDAWOHKENQ DFM IN W HOUR WITH 
THESE COMPLETE EVALUATION KITS 

T«i! I hear new p»r1i lo-i yDu^rrtl ivlIPi Inleiint ■ low 
C 0* | cu oroT, pnrt q k us cumpleir wmirt Ljconitni! inh 
LCD c.rap!a T 171 Mj or LEO duplirv |7T07i "v.ii provdc 
ill mil ana I*. inelPCbowif lar a lLrnclMinm»j p*n*5 mnltr, 
OJiCSfV ,;;';■, UMI ia.na^v ,:■, ui.ti 




CT 1 



■^ 



■ rra 



• 1©% • 

DISCOUNT 
COUPON 



B r ■ i rl g t h I s I' < H " I* f I > i n to o n e f ou r st ores o r 

mail to our Mail Order address shown below 

and receive a 10% DISH «I XT 

on purchases from this Ad of £ 50-00 or more. 

lirii-rh.XI'IIIKSmirVi-liriiarvm HMD 



KAMI 

ADDRESS 

ClTV STATE 

ZIP PhONE HO 

Coupons aceapiad onh; *nh lull name and address fcll&ri m 



,4 



VISIT A STORE NEAR V0U TODAY ° Wa slock < l«r|i stlac-liiA dI Trtchejciri Bauki, Diictau ContpimifltJ, Inlt|riti4 Ciftails. Tut Equifnint nxttt Elictrinic Supplm. 



ATLANTA 

3330 Piedmont Rd. N.E 

Atlanta, GA 30305 

(4041 261-7100 



CULVER CITY 

11080 Jefferson Blvd. 

Culver City. CA 90230 

(213) 390-3595 



HOUSTON 

2649 Richmond 

Houston, TX 77098 

(713| 529-3489 



PORTLAND 

1125 N.E. 82nd Ave 

Portland. OB 97220 

(503) 254-5541 



SANTA ANA 

1300 E, Edinger Ave. 

Santa Ana. CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale. CA 94087 

[408] 243-4121 



TUCSON 

4518 E. Broadway 

Tucson, AZ 85711 

1602] 881-2348 



CIRCLE 67 ON FREE INFORMATION CARD 



READ THIS! 
Radio " i8 * J ^ s 




And put up to $10.00 in 
your pocket. 

You can save up to $10 when you 
subscribe to RADIO-ELECTRONICS— 
and have the best electronics 
magazine of all delivered to your 
home, before it runs out on the 
newsstand! Every page of every 
issue is packed with electronics 
news and excitement you 
won't want to miss. Make 
sure you get every issue, 
and mall the money-saving 
coupon today! Get all the 
excitement, every month. 

Subscribe to 



and . . . 

for added savings, 

enclose your payment and 

you get TWO EXTRA ISSUES 

per year. 

Clip this coupon— MAIL TODAY! 

Get the Best— Every Month! 
Mail Today! 

YES! please send me 

□ Payment enclosed, 14 issue* for SI 3.00 
(You save $4,50 off newsstand price.) 

n Payment enclosed, 28 issues tor $25.00 
(Save More! $10.00 off newsstand price.) 

D Bill me, 1 year— 12 issues only $13.00 
(You save $2.00 off newsstand price.) 

□ Bill me, 2-years— 24 Issues only $25.00 
(Save more! $5.00 off newsstand price.) 

Extra shipping: Canada 53.00 per year, all other 
countries $5.00 per year. 

Q Check here if this is a new subscription. 
Q Check here if you are extending or renewing 
your subscription. 



(please print) 



Name 



Address 
City 



.State. 



-Zip Code_ 



Mail to; 

P.O. Box 2520, 
Boulder, Colorado 80322 
Allow 6-8 weeks for delivery of first Issue. 



r 



CPU's & 

SUPPORT 

CHIPS 



RAM's 



- i:» 

- UK 

- 3» 



1212 


i» 


mi 


.- :■; 


B21 
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PRINTED CIRCUIT BOARD 

4" x 6" DOUBLE SIDED 
£P0XYB0ARD1/16-(hick 
$.60 ea SS2.60 



SPECIAL VALUE 

8" SOFT SECTOR DISCS 

Made by Magnetic Perlfemls 

with documentation 

115V AC, + 5V DC at 1A f +24VDCst1A, 

-a- 12V DCat.3A 

Single sided, single density 

144,000 bytes of data after formating 

14 lbs, shipping weight 

Used in good condition 

Shugart and JBM format compatible 

*250°° 

SKOALS GOOD THRU FEBRUARY W1 



EPOXY GLASS VECTOR BOAHD 



CRYSTALS $3.45*>4. 
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TANTALUM CAPACITORS 
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CONNECTORS 
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REGULATORS 
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CABLE TV 

AND OTHER 
GOOD STUFF! 



SMASHING ALL SALES RECORDS - O'UR NEW 
30 CHANNEL CABLE TV CONVERTER 1 



I'M— ■ I . \ » »I*BMI. ^p ^W ft* 



HOT NEW IMPORTS REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 
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ETCOMKII WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER 





V10COR 20M CONVERTER ELIMINATES PROBLEMS 
WHEN TAPING FROM CABLE TV 



O A95 "=^p;;T. | Vl — 

^^ M )■ r ^ Mtwu ii-natf chinrtrtcn I WiPtQfl 

^Hk ^"W 1ral ti*WH iF-llHTlipinfl 3DLT2 

ito- » ivawo. 



UNUSUAL FACTORV SURPLUS 
MID BAND - SUPER-BAND CABLE TV TUNER 
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MINIATURE FM WIRELESS MICROPHONE 
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ETC0 GENERAL PURPOSE TUBE TESTER 
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DUMPING1 NORELCO ENDLESS LOOP CASSETTES! 
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IN STOCK- THE MURA 
CORDLESS TELEPHONE SYSTEM! 
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SALE OF QUARTZ BATTEHV 
OPERATED CLOCK MOVEMENTS! 
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20 AMP REGULATED 12VDC POWER SUPPLY 
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OUR LATEST 98 PAGE 
FASCINATING CATALOG 
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ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility lor errors that may 
appear in the index below. 
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single copy of . 
Radio-Elec- | 
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Mall to: Radio-Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520, 
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CIRCLE 31 ON FREE INFORMATION CARD 



A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY 
AN "OPTOELECTRONICS" FREQUENCY COUNTER 



1. SENSITIVITY: Superb amplifier circuitry with performance 
that can't be matched at twice the price. Average sensitivity 

of better than 15 mV from 10 Hz to 500 MHz on every model 
and better than 30 mV from 500 MHz to 1.1 GHz on the Series 
8010A and 8013. 

2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz, 10 Hz 
over 50 MHz. 

3. ALL METAL CASES: Not only are the heavy gauge aluminum 
cases rugged and attractive, they provide the RF shielding 
and minimize RFI so necessary in many user environments. 

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/ 
8013 series and optional on the 7010 series is a buffered 

10 MHz clock time base input/output port on the rear panel. 
Numerous uses include phase comparison of counter time 
base with WWVB (U.S. National Bureau of Standards). Stand- 
ardize calibration of all counters at a facility with a common 
10 MHz external clock signal, calibrate scopes and other test 
equipment with the output from precision lime base in 
counter, etc., etc. 

5. ACCURACY: A choice of precision to ultra precision time 
base oscillators. Our ± 1 PPM TCXO (temperature compen- 
sated xtal oscillator) and ± 0.1 PPM TCXO are sealed units 
tested over 20-40°C. They contain voltage regulation circuitry 
(or immunity to power variations in main instrument power 
supply, a 10 turn (50 PPM) calibration adjustment for easy, 
accurate setabihty and a heavily buffered output prevents 
circuit loads from affecting oscillator. Available in (he 8010 and 
8013 series is our new ultra precision micro power proportional 
oven oscillator. With ±.05 PPM typical stability over 10-45°C. 
this new lime base incorporates all of the advantages of our 
TCXO's and virtually none of the disadvantages of the tradi- 
tional ovenized oscillator: Requires less than 4 minutes 
warm-up time, small physical size and has a peak current 
drain of less than 100 ma. 

6. RAPID DISPLAY UPDATE: Internal housekeeping 
functions require only .2 seconds between any 
gate or sample time 

MODEL 701 0A 600 MHz 



period. At a 1 second gate time the counter will display a new 
count every 1,2 seconds, on a 10 second gate time a new count 
is displayed every 10.2 seconds. (10.2 seconds is the maximum 
time required between display updates for any resolution on 
any model listed}. 

7. PORTABILITY: All models are delivered with a H5VAC 
adapter, a 12 VDC cord with plug and may be equipped with 
an optional ni-cad rechargeable battery pack installed within 
its case. The optional Ni-Cad pack may be recharged with 12 
VDC or the AC adapter provided. 

8. COMPACT SIZES: State-of-lhe-Art circuitry and external AC 
adapters allowed design of compact easy to use and transport 
instruments. 

Series 8010/8013: 3" H x 7-1/2" W x 6-1/2" D 
Series 7010: 1-3/4" H x 1-1/4" W x 5-1/4" D 

9. MADE IN U.S.A.: All models are designed and manufactured 
at our modern 13,000 square toot facility at Ft. Lauderdale, 
Florida, 

10. CERTIFIED CALIBRATION: All models meet FCC specs 
for frequency measurement and provided with each mode) is a 
certificate ol N8S traceable calibration. 

11. LIFE TIME GUARANTEE: Using Ihe latest Slate-of-the-Art 
LSI circuitry, parts count is kept to a minimum and internal 
case temperature is only a few degrees above ambient 
resulting in long component lileand reliable operation. (No 
custom ICs are used.) To demonstrate our confidence in these 
designs, all parts (excluding batteries) and service labor 
are 100% guaranteed for life to the original purchaser. 
(Transportation expense not covered). 

12. PRICE: Whether you choose a series 7010 600 MHz 
counter or a series 801 3 1.3 GHz instrument it will compete 
at twice its price for comparable quality and performance. 

MODEL 8010A/80131.1 GHz/1.3 GHz 
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GAtE EX! CLOCK SENSITIVITY M-CAD 

TIMES IJMHl BOMHl Ma. F.eq INPUT/OUTPUT CONTROL BATTERY PACK 



BOOMH.-Counlcv I PPM TCXO $19995 

Punier 0.1 PPM TCXO &Z49 95 

Jnil SI9 95 

"niulfOulpul S3S0O 

5995 




SERIES B010A1M13 

•8010A t I GH; ( >M TCXO $399 00 

■8010 1A 1 1 GH; Counter i p PM TCXO S450 00 

D8010.0SA 13GH/Couniei 05PPMQven S49900 

•son i ppm tcxo ssaooo 

•8013 05 PPMOvan 
OPTIONS 



ACCESSORIES 

MgM angle BNC 
irP-100 Probe SOOnrn ix 

HP 101 



5821 N 
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E. 14th Avenue, Fort Lauderdale, Florida 33334 1 -800-327-591 2 
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IF YOU OWN A RADIO, THIS MICROPHONE 
WILL LET YOU TRANSMIT FURTHER AND 
CLEARER OR WE'LL GIVE a 
YOU YOUR MONEY BACKIL f 






Guaranteed to 
out perform any mic 
on any 1 




A speech processor microcircuit, de- 
signed by us, that eliminates splatter, 
boosts power and recharges its own bat- 
tery. A patented American invention made 
in an American town. 



CHECK OUT THE EXCLUSIVE FEATURES! 




ft 

I c2k*#*Jj Kit 




CUPS 

ANYWHERE 
PROCESSES 
SPEECH WITH 

COMPUTER CIRCUIT 
SOUND SENSITIVE 2 
INCHES 0R2FEET 
NOISE CANCELLING 
TWO MICS WITH 
ONE SWITCH 
FRESH CHARGE WITH 
NO BATTERIES 




YOUR DOUBLE GUARANTEE 





GUARANTEE I: 

The K40 Speech Processor is guaranteed lo 
outperform any microphone it replaces or re- 
turn it for a complete and full refund within 7 
days from the K40 Dealer thai installed and 
tuned it. 



GUARANTEE II: 

Unconditionally guaranteed for 12 months. 
Guaranteed against cracking, chipping, or 
rusting. Guaranteed against mechanical fail- 
ure. Guaranteed against electrical failure, No 
exclusions. No gimmicks. For a full 12 
months. 




$44 

I (.Mt:BI!~AN ANT 
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AMERICAN ANTENNA 

ELGIN. ILLINOIS 601 20 

COPYRIGHT AMERICAN ANTENNA 



Suggested 
Retail 



COPYRIGHT AMEHICAN ANItNNA 

.. Sold exclusively by^ IjAmericaii K*> Dealer* throughout the U.S. & Canada. 



CIRCLE 18 r -FREE INFORMATION CARD 



